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Now you can build a fully-matched system 
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Feast your eyes on this line-up! 

Above, the superb walnut veneer SA 52H 
Motional Feed Back Stereo Tuner Ampli¬ 
fier, with matching SB 105H sealed 3-way 
4 speaker system. Also illustrated is the 
high performance National RS-766US 
Tape Deck. 

Smaller illustration at bottom left shows the 
new FF 154, 4 speed stereo player, and at bot¬ 
tom right, the EAS-20PX27 8” PM dynamic du- 
axial speaker, with the EAS-25PX13 10” PM dy¬ 
namic tri-axial speaker. 


Used independently, any item will improve the 
performance of your present system. Together, 
they provide you with an unparallelled high 
quality in sound reproduction. 

For free leaflets, send coupon, indicating units 
in which you are interested. 
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Avionics 

Whilst in Britain recently, I spent a fair 
amount of time looking at electronic equipment 
and instrumentation for aircraft, including equip¬ 
ment intended for the new supersonic Concorde. 
I also spent a morning at one of Britain’s airports, 
observing area control responsible for a large 
sector of the British Isles, as well as the control 
of air traffic into and out of the airport itself. 

The long line of orange-coloured radar dis¬ 
plays, the multiple communication channels, the 
carefully worked-out control procedures and the general awareness 
of all the people involved, held a natural interest for one concerned 
in electronics though, I must confess, a rather impersonal kind of 
interest in that particular context. In the control room, the aircraft 
were mere dots on a screen; each pilot, a metallic, disembodied 
voice. 

For me, the subject assumed a much more personal quality 
during the following week, when I found myself in a trans-Atlantic 
airliner which reached New York’s Kennedy airport during the Friday 
evening peak, with a heavy thunderstorm blanketing much of the area. 
As the plane circled the holding beacons, with other incoming air¬ 
liners “stacked” above and below, the cloud was so thick at times 
that it was impossible even to see the inboard motor, a few feet 
out along the wing. When our turn ultimately came to land, the 
pilot had to make his approach through this and put down, without 
hesitation or delay to the system. 

Apart from the planes stacked above, I counted at least another 
eight, lined up nose to tail on the approach, waiting their turn to 
take off. I imagine that conditions would have been much the same 
at La Guardia field, just a few miles away. 

In such circumstances, the plane is no longer just a dot and a 
voice in a control room. It is a very real thing, hurtling through the 
murk, unseeing and unseen. The lives of the passengers and crew, and 
indeed one’s own life, depend almost entirely on electronic guidance 
and communications. 

All credit to the men who have given us planes like the 707, 
the VC10 and, soon, the ultrasonic Concorde, but the “black boxes” 
provided by the electronics industry are just as vital to the successful 
operation as the engines and the wings. 
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COVER PICTURE: The entrance to the Overseas Telecommunica¬ 
tions Commission’s earth satellite station at Moree , N.S.W., the 
opening of which on March 29 represented a major step forward in 
Australian telecommunications history. The recent international 
television exchange with Japan was arranged to mark the official 
opening of the station by the Postmaster-General. (Story, page 8.) 
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MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX. PER CHANNEL 


lnstrol offers you high quality high fidelity at a will provide you with incomparably fine repro- 
most reasonable cost. This fully transistorised duction of your favourite recordings plus facilities 
amplifier features maximum power of 20 watts per for instantaneous tape recording and playback, 
channel, 30 to 20,000 Hz. Front panel head- Suitable for both ceramic and magnetic pick-ups. 
phone jack, better than 1£ p.c. harmonic distortion, PRICE $99.00. 
plus many other fine features. A machine which 


INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.59 

Extra for cabinet! 

Walnut or Maple . $15.00 

Teak or matched special . $16.50 


free lnstrol Catalogue available, send coupon and please 
include postage stamp. 
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GOODMANS 
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GARRARD 

SONY 

BRENNELL * 
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AKAI 

TEMPO 
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QUAD 


NEW INSTROL AMPLIFIERS 
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INSTROL CABINET KITS 

MAKE YOUR OWN HI-FI , FURNITURE FOR 
LITTLE MORE THAN HALF THE COST 


Selected veneered panels, sanded and machine-mortised 
for smooth, accurate assembly._ 


Beautiful occoustic 
grille fabric 




Two styles—modern veneered front edges 
or ready mitred timber mould with metal 
strip. 

Innerbond occoustic lining felt 


So easy, a child can manage it. The Instrol 
way — a new simplified method of assembly. A 
hammer, screwdriver, few hours of your time, 
and you can make for yourself a complete high 
quality hi-fi cabinet setting, fully professional 
in appearance. 


FREE 


INSTROL 

CABINET 

CATALOGUE 


Post coupon, call, or phone for free 
fully illustrated Instrol hi-fi cabinet 
brochure. It includes full specifica¬ 
tions and down to earth price de¬ 
tails of all Instrol cabinet designs. 
(If writing please include postage 
stamp.) 



Each kit is complete with all necessary limber parts, 
plus nails, screws, full, easy to follow instructions, 
and where necessary, ready mitred and grooved tim¬ 
ber mould w'ith metal insert. Speaker enclosure kits 
are complete with acoustic Innerbond lining felt, and 
acoustic gijlie cloth. Equipment cabinet kits include 
hinges, knobs, catches, sliding stays, castors, slides, 
leg sets. etc. All timber parts are precision cut, fit 
together smoothly. Panels are best quality veneered 
in selected Teak or Queensland Maple. Instrol cabinet 
designs will cater for virtually any make of speaker 
player amplifier, and tapedeck. If required, all designs 
are available ready built and polished, but it’s highly 
economical and much more fun to make your own. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, NJS.W. 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings,) 


PLEASE NOTE: Our 
phone number is 68-1171, 
but it does not yet appear 
in the telephone directory. 
Only our GLEBE store is 
open on Saturday mornings. 
Trading hours: 9 a.m. to 5 
p.m., Monday to Friday, and 
until 12 noon Saturday. 



Send Coupon for FREE CATALOGUE. 

(Please enclose postage stamp.) 

NAME .. 

ADDRESS .. 

□ Instrol Hi-Fi □ Instrol Cabinets 
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Manufactured in Australia by 


Ceramic substrate 


Plated-on copper 
end cap 


High temperature 
soldered 


termination 


IRC, the developer of Metal Glaze, now 
offers a new. low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element. 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours, i watt 
at70° C.—four times better than Mil-R-22684 speci¬ 
fication allowance. 

For operation at lower ambients, take advantage with 
confidence of this mighty midget's inherent stability 
characteristics. For instance, at 40° C. you can give it a full 
i watt. 


Moulded 

Body 

(Maroon colour) 
.310" x .110" 


CAPSULE SPECIFICATIONS 

IRC Type RGQ 

Commercial rating: i W (a) 40°C. 
Resistance: 6.2^ to 150KO 

Tolerances: Std. ± 5% 

Special ± 2% 

Temp. Coefficient: ± 200ppm/°C. max 
Voltage: 350 V. max. 


Low-cost metal glaze resistor with per 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

Diamond spiralled metal 
glaze element 



INTERNATIONAL RESISTANCE CO. (A’SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 


THE CRESCENT, KINGSGROVE, N.S.W. TELEPHONE 50 01 1 1 
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Goldring 

Trendsetters in sound equipment 


Latest release, Swiss made precision transcription unit GL75 


Integrated transcription motor unit 
and arm, built to instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 

The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 

Speed is continuously variable from 


86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
'anti-skating' bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 



Goldring 
‘800’ series 
free field 
stereo 
cartridge 


" 800: In this cartridge a very 

lightweight tube of magnetic 
T material lies in a “free field” 
~ generated by a fixed source coupled 
to a low mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 

800E: Using the same cartridge body as 
the standard model, an eliptical diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 x 10-6. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.; 443 Kent Street, Sydney. 291275. VIC.: 368 Little Bourke Street, Melbourne. 671197. QLD.: 235 Edward Street, 
Brisbane. 27010. W.A.: 91 Hay Street, Subiaco, Perth. 84988. S.A.:Ernsmith, 52-54 King William Street, Adelaide. 516351. 

From the ever-widening range of hi-fi equipment available from Goldring. 
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From Goldring: 



high fidelity—low cost! 



FOUNTAIN 10-10 GEMSONIC STEREO AMPLIFIER 


Entirely new in Australia, the GEMSONIC is comparable 
on test, to most imported amplifiers that sell at much 
higher cost. 

Basically it is comprised of two identical push-pull 10 
watt amplifiers preceded by wide range treble and bass 
controls with controls ganged together. The volume con¬ 
trols are also ganged and a balance control permits 
adjustment between speakers. 

The GEMSONIC has a particularly high sensitivity for 
record reproduction and will handle ANY cartridge. 

INPUTS 

The GEMSONIC can be used for stereo or monaural 
recordings, tapes, radio or hi-fi tuner. The FUNCTIONS 
switch converts the amplifier from 10 watts per channel 
STEREO to 20 watts MONAURAL. 

INPUT SELECTION CONTROL 

Crystal (X) Ceramic (c) or Magnetic (M) P/U's; Tuner or 
Tape depending on sound source. 


OUTPUT STAGE 

‘Ultra linear’ operation and sectionalised transformer 
windings are used to give better performance and lowest 
distortion. 

LOUD SPEAKERS 

All normal loudspeaker impedences —2, 4, 8 and 16 
ohms —are acceptable. 

FREQUENCY RESPONSE 
(± IV 2 dbat .5 watts) 

Tuner—better than 20 cps to 40 Kc/s. 

Tape — better than 20 cps to 40 Kc/s. 

X or C P/U —better than 20 cps to 30 Kc/s. 

MP/U-better than 20 cps to 20 Kc/s. 

HI-FI AT ANY VOLUME 

Wide range bass and treble controls plus LOUDNESS 
COMPENSATION CONTROL and PRE-SET OVERLOAD 
provide high fidelity listening at low level with automati¬ 
cally correct compensation. 



Full technical specifications available on request to: 

Goldring Engineering (A’asia) Pty. Ltd. 

N.S.W.: 443 Kent Street, Sydney. 291275. VIC.: 368 Little Bourke Street, Melbourne. 671197. 
QLD. : 235 Edward Street, Brisbane. 27010. W.A.: 91 Hay Street, Subiaco, Perth. 84988. S.A.: 
Ernsmith, 52-54 King William Street, Adelaide. 516351. 


G:P431 
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There’s an 

AIWA 

microphone 
to solve 
your recording 
problem. 


AIWA DM.57 DYNAMIC MICROPHONE— Impedance: 
60and50K. Frequency Response: 100-13,000 cps. Sen¬ 
sitivity: 75 db's. Dimensions: 11 " x II". Weight: 14 ozs. 

$16.80 

AIWA DM.17 OMNI-DIRECTIONAL DYNAMIC BOOM 
MICROPHONE— Impedance: 50K or 50^. Frequency 
Response: 70-14.000 cps. Sensitivity: 75 db’s. Dimen¬ 
sions: 51" x 11". Weight: 101 ozs. $16.80 

AIWA DM.51 DYNAMIC MICROPHONE. Impedance 
500 or 50KO. Frequency Response: 50-15,000 cps. Sen¬ 
sitivity: 55 db’s. Dimensions: 10" x II". Weight: 29 ozs. 

$27.00 

AIWA DYNAMIC NON-DIRECTIONAL MICROPHONE 
DM.13 —Impedance: 50K or 500. Frequency Response: 
60 c’s-14,000 cps. Sensitivity: 55 db’s. Dimensions: 
Length 101". Weight: 181 ozs. $23.00 

AIWA UNI-DIRECTIONAL DYNAMIC MICROPHONE 
DM.47 —Impedance: 500 or 50K. Frequency Response: 
40-18,000 cps. Sensitivity: 75 db’s. Dimensions: 51" x 

I j£". Weight: 18 ozs. with cord. $36.00 

AIWA DM.10 DYNAMIC DESK MICROPHONE— Imped¬ 
ance: 50KO or 500. Frequency Response: 60-13 Kc’s. 
Sensitivity: 75 db’s. Dimensions: 71" x 11". Weight: 

II ozs. without stand. $16.80 

AIWA DM.14 DYNAMIC MICROPHONE-Impedance: 

500 or 50K. Frequency Response: 90 c's-14,000 cps. 
Sensitivity: 75 db’s. Dimensions: 31" x II". Wt. 10 ozs. 

$12.50 

AIWA DM.67 CARDIOD DYNAMIC MICROPHONE — 

Impedance 50« or 50 K». Frequency response 100> 
12000 CPS with 15 dB. Front to rear separation. Sensi¬ 
tivity: 74 dB. Dimensions: 51" x 2" max. Weight: 8 ozs. 

$30.00 


DM 57 
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DM 51 




DM 10 



DM 47 



DM 14 
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Distributed by.- 

GOLDRING 


N.S.W.: 443 Kent Street, Sydney. 29.1275 
VIC.: 368 Little Bourke Street, Melbourne. 67.1197 
QLD.: 235 Edward Street, Brisbane. 2.7010 
W.A.*. 91 Hay Street, Subiaco, Perth. 8.4988 
S.A.: 77 Wright Street, Adelaide. 51.5117 


ENGINEERING (A’ASIA) PTY. LTD. 
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MOREE SATELLITE 


EARTH STATION 


Australia’s first earth 
station for full-time 
commercial satellite 
communication, sited at 
Moree, N.S.W., was 
officially opened on 
March 29 by the Post¬ 
master - General, Mr 
Alan Hulme. 


The international television exchange between Austra¬ 
lia and Japan on the same date was arranged to mark 
the opening of the new station. It is estimated that around 
50 million people in Australia and Japan watched the 
program. 

Moree earth station provides commercial telecommuni¬ 
cations services between Australia and countries surround¬ 
ing the Pacific Ocean which also Have earth stations in 
operation. At (this time, these countries are the U.S.A., 
Canada and Japan. Hong Kong will follow in 1969. The 
services which the system will provide are telephone, 
telegraph, telex, data transfer, phototelegraph and television. 

The station is designed to handle, eventually, 600 
two-way voice circuits, but initially it wtill be equipped 
for about 24 two-way circuits 'and a television circuit. 

The station is owned and operated by the Overseas 
Telecommunications Commission (Australia). OTC already 
has an earth station at Carnarvon, in Western Australia, 
whidh was opened last year, but this provides only limited 
and specialised communication links for the U.S.A.’s 
National Aeronautic and Space Administration (NASA). 
Both stations look eastward land operate through satellites 
positioned over the Pacific Ocean. The Moree station is 
at present operating through an Intelsat II satellite, 
but later this year it will operate through an Intelsat III 
satellite which will be 'launched into orbit as part of a 
global satellite system. (See map.) OTC recently called 



The high quality of the pictures seen in Australia 
during the international television exchange with 
Japan can be seen in this photograph taken 
directly off a picture tube , showing Mr Sato , the 
Japanese prime minister. 
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tenders for another earth station to be established at 
Ceduna, in South Australia. This station will operate with 
an Intelsat III satellite over the Indian Ocean. 

The Moree station is situated on a 260-acre site 
six miles north of Moree. It has a 90ft parabolic aerial 
weighing 200 tons and with an overall height of 100ft. 
The equipment rooms adjoining the aerial structure contain 
telephone, telegraph and television terminal facilities, a 
logging computer, and self-contained power plant. The 
station is linked by four-tube coaxial cable to the Post 
Office microwave terminal in Moree, and thence via the 
telephone network to the OTC Overseas Telecommuni¬ 
cations Terminal in Sydney. 

The tower supporting the aerial had to be sited with 
extreme accuracy. Specifications required it to run precisely 
north and south with a margin of error of only 8 x 10~ tt 
per cent-—equivalent to 10ft in 23,000 miles. 

Moree earth station and that to be built at Ceduna 
will form part of the global telecommunications system 
planned by itJhe International Telecommunications Satellite 
Consortium — Intelsat — which is jointly owned by 61 
nations." Australia is a founder member of Intelsat 
and is the sixth largest shareholder. Intelsat already 
has satellites in operation over the Atlantic and Pacific 
Oceans, and it is the Intelsat II satellite over ithe 
Pacific through which Moree operates at present. This 
Satellite is in synchronous orbit over the equator. Through 
it, Australia’s telecommunications network is directly linked 
with those of the United States of America and Japan. 
As the Intelsat scheme progresses, other points around 
the Pacific area will also be brought into the system. 

The Intelsat system will advance a major step 
further when the Intelsait HI series of satellites are 
placed into oibit later this year and in 1969. This stage 
provides for satellites over the Atlantic, Pacific and Indian 
Oceans, allowing complete coverage of the globe, as shown 
in the map. The plarined capacity locf each Intelsat HI 
is 1200 two-way voice circuits or four TV channels. They 
will measure 56in diameter, weigh 2501b and generate 
160 watts of power from solar cells. 

Each of the two transponders (transmitter/receiver 
combinations) in the Intelsat III series will have a 
bandwidth of 225MHz. High-level travelling wave tubes 
are used in the output stages. As the satellites will be 
turning on their axes, electronically despun aerials will 
be used. 

The satellites will have a life expectancy of five years, 
the actual life being determined by the amount of fuel 
used by the booster rockets for repositioning the satellite 
into its exact orbit. When booster rocket fuel is exhausted, 
the Satellite will drift slowly westward, but its communica¬ 
tions capability will continue for some years. 

The life of the electronics equipment is dependent on 
the source of the electrical power to operate it — the solar 
cells. These cells deteriorate due to exposure to radiation. 
Intelstat III will commence operation with 161 watts 
of available power, but after five years only about 105 
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watts can be expected from the solar cells. While the 
satellite will not be able to operate at full effectiveness 
on this reduced power, it will still be able to provide limited 
communication (facilities. 

In Japan, the earth satellite station used (for the 
exchange is located at Ibaraki, about 94 miles from Tokyo 
in a north-easterly direction. The station was first brought 
into operation in 1963, and on January 27, 1967, it 
was used for an inaugural television exchange with the 
U.S.A., which included transmission in colour. The satellite 
used on this occasion was also one of the Intelsat II 
series. However, the station used for the Japan-U.S.A. 
transmission is not the same as that used for the Jiapan- 
Australia transmission. An entirely new station has been 
built at Ibaraki for operation with the Intelsat III system. 
This station uses a larger and more advanced type of 
Cassegrain aerial. Specifications call for a system reliability 
of 99.8 per cent overall, and 99.9 per cent for the com¬ 
munications equipment. 

The description of the technical equipment at Moree 
has been compiled from information kindly supplied by Mr 
Crosthwaite of the Overseas Telecommunications Commis¬ 
sion. 

The antenna is a 90ft parabolic main reflector using 
a Cassegrain feed system. The smaller sub-reflector is 
mounted on quadrupod legs at a height of 34ft above the 
vertex of the paraboloid. The sub-reflector brings the focus 
to the feed horn which is part of a feed cone built up from 
the vertex of the paraboloid and with access from the 
underside. Space inside the feed cone permits location of 
low-noise receiver preamplifiers in this position, allowing 
minimum losses in the short waveguide connection from 
the feed horn receiver output port. 

The antenna surface is of shaped aluminium panels 
adjusted individually to the design profile with an RMS 
error of about 1 millimetre. The backing structure and 
quadupod legs are of steel. The antenna is positioned by 
movement about hour angle and declination axes, using 
hydraulic motor drive via reducing gearboxes to the hour 
angle gear segment and hydraulic ram drive for decli¬ 
nation movement. The antenna is steerable over a range 
of ±85 degrees in hour angle and -f 17 degrees to —7 
degrees In declination, providing coverage of synchronous 
satellites with orbital inclinations of up to 10 degrees if 
required. 

The maximum theoretical gain for a lossless antenna 
of this diameter is 61.2dB at 4000MHz and it is expected 
that after final adjustment the Moree antenna should give 
a gain within 1.5dB of this figure. 

The complete antenna structure and the hydraulic 



ABOVE: A section of the framework for the dish 
aerial at Moree being fastened into position 
during the construction of the station . 


BELOW: This map of the world*s telecommunica¬ 
tions networks shows how the Intelsat system 
will eventually span the whole world. 
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New Ideas 
in Electronics 




A low-cost 
unijunction transistor 
you can program 
to fit your 
design needs 


General Electric’s time-proven D5K1 and 
D5K2 planar complementary UJT’s, with 
industry’s highest level of performance 
predictability, are now joined by a pair of 
programmable unijunction transistors (PUT) 
that let you tailor characteristics such as 
V , Rbb. Ip, and ly to meet your needs .. . 
by simply adding two external resistors. 

GE's new D13T1 and D13T2 generally give 
this programmability without increasing 
circuit complexity, too. In fact, they often 
reduce circuit cost. And they offer the newest 
epoxy packaging, tighter parameter 
specifications, higher sensitivity, low unit 
cost, low leakage current, low peak point 
current, low forward voltage, and fast, high 
energy trigger pulse. 

D13T2 is specifically characterized for long 
interval timers and other applications 
requiring low leakage and low peak point 
current. The D13T1 has been characterized 
for general use where low peak point 
current is not essential. 

Applications include SCR triggers, pulse 
and timing circuits, oscillators, sensing 
circuits, and sweep circuits. For more 
information on how you can program a GE 
unijunction transistor to save you time and 
money, write Electronics Department, 
Australian General Electric Pty. Ltd., 103 
York Street, Sydney, N.S.W. 2000. Telephone 
29 7553; or 552 Lonsdale Street, Melbourne, 
Victoria 3000. Telephone 67 8221. 


GENERAL 



ELECTRIC® 
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power supply and servo unit is mount¬ 
ed on a four-storey, reinforced-con- 
crete tower, giving adequate clearance 
to ground when the antenna is tipped. 
Received signals amplified in the low- 
noise preamplifiers are transmitted at 
signal frequency to the ground-floor 
equipment room via 3.7GHz to 4.2- 
GHz elliptical waveguide. Transmitted 
signals are carried at low level via 
5.9GHz to 6.4GHz elliptical waveguide 
from the ground floor to the tower 
third floor, where broadband travelling 
wave tube exciters and power ampli¬ 
fiers provide a power output of up to 
5KW. The 500MHz bandwidth of 
exciters and power amplifiers allows 
transmission of carriers at any allo¬ 
cated frequency within the satellite 
band up to the total power output. A 
further section of elliptical waveguide 
continues from the power amplifier 
output to the transmitting port of the 
feed horn. 

Simultaneous use of the feed horn 
to transmit and receive is made pos¬ 
sible by an orthogonal mode junction, 
coupling transmitting and receiving 
waveguides to orthogonal modes in a 
short square waveguide section, lead¬ 
ing to the circular feed horn. When 
circular polarisation is required for 
Intelsat III the replacement of a sec¬ 
tion of the circular waveguide by a 
circular polariser converts the two 
orthogonal modes to circular polarisa¬ 
tion of opposite rotations. 

Tracking of synchronous satellites 
is necessary because of drift over a 
24-hour period relative to a fixed point 
on the earth’s surface. This drift 
occurs when the satellite’s orbital plane 
is not coincklem with the earth’s equa¬ 
torial plane. A resulting daily move¬ 
ment equal to twice the orbital plane 
misalignment is the result, in addition 
to the longer term effects and possible 
requirements for repositioning of the 
satellite. 

The auto tracking system at Moree 
is known as a conical scan system. By 
spinning the sub-reflector at a point 
slightly offset from its centre, the an¬ 
tenna beam centre line is made to 
describe a cone. When the satellite is 
located on the centre line of the cone, 
no variation in received signal occurs 
>as the beam circles the satellite. How¬ 
ever, if the satellite is not centred, 
there is a variation in received signal 
as the beam moves around the satellite 
at a varying angular offset. The* result¬ 
ing error is resolved into hour 
angle and declination co-ordinates by 
synchronous demodulation, using a 
reference signal generated by the 
subreflector spinning at about 180- 
r.p.m. The two errors are then applied 
to the servo system inputs to 
correct the misalignment. 

When correctly aligned, the loss due 
to the beam offset produced by the 
conical scan system is less than O.ldB. 
The half power (3dB) beam width of 
the antenna near the receive band 
centre at 4000MHz is 0.17®, giving an 
indication of the pointing accuracy 
obtained when auto tracking. 
The signal used for tracking purposes 
is one of two beacon carriers gene¬ 
rated within the satellite, and is there¬ 
fore not subject to modulation by 
signals passing through the satellite. 

Manual controls in the main equip¬ 
ment room allow the antenna to be 
positioned initially in order to acquire 
the satellite. Acquisition is assisted by 
an electronically generated servo input 
signal which causes the antenna to 


search in a spiral pattern. Manual 
tracking of satellite is also possible, 
and digital readouts permit indica¬ 
tions of antenna position. 

The system noise temperature is of 
equal importance to the antenna gain, 
to achieve the required signal to noise 
ratios. Receiver noise temperature in 
midband is about 30°K and system 
noise temperatures (antenna plus re¬ 
ceiver) about 60°K. The receiver pre¬ 
amplifier is a four stage parametric 
amplifier followed by a low-noise tun¬ 
nel diode amplifier and travelling wave 
tube amplifier, gyving a total gain of 
60dB. This raises the signal to a level 
sufficient to make contributions to 
noise by later stages negligible. The 
parametric amplifier stages are varactor 
diodes pumped by ‘a klystron at a fre¬ 
quency of 37,000MHz, and the ampli¬ 
fier stages together with interstage cir¬ 
culators are cooled by a closed cycle 
gaseous helium cryogenic system to a 
temperature of about 18°K to minimise 
the effects of thermal noise on the 
equivalent noise temperature of the 
preamplifier. 

The bandwidth of the preamplifier 
is 500MHz, so that (all signals within 
the satellite bandwidth may be re- 


Technical equipment at Moree 
earth satellite station . 

TOP: The main control 
position . The digital readout 
equipment shows the aerial 
bearing and declination . The 
two dials to the right show wind 
direction and velocity . 

CENTRE: One of the RF am¬ 
plifiers for the station's trans¬ 
mitting equipment . 

BELOW: Much of the technical 
equipment is in modular form , 
as illustrated here, thus con¬ 
tributing to ease of servicing 
and rapid replacement of faulty 
units . 

iiiiiiiiiiiiitiiiiMiiiiiiiiitmiiimimiiitiiitiiiiiHiiiiiimiitmiuiiimiiiiiiiiiii 


ceived without retuning. The ground 
floor of the station contains 
the necessary equipment to match be¬ 
tween multi-telephone channel input 
and low-level signal frequency output 
on the transmit side, and from signal 
frequency input to demodulator output 
or telephone channel output on the 
receiver side. 

The configuration of this section of 
the RF equipment is similar for receive 
and transmit sections and designed 
along standard microwave link equip¬ 
ment lines. 

For the receiver system, the broad¬ 
band signal from the low-noise pre¬ 
amplifier is first passed into a series 
of waveguide circulators and output 
filters which extract the required RF 
channel (from the broadband signal. 
Unwanted section of the spectrum is 
reflected and terminated at the far end 
of the circulator chain. 

For each channel selected/ down 
conversion from tflhe 3.7GHz to 4.2GHz 
band to a 70MHz intermediate 
frequency is first made, followed by 
IF amplification, filtering, AGO and 

(Continued on Page 157.) 
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An infrared photo of a car . Because of the heat of the 
engine , the rear engine compartment appears lighter. 


INFRARED-a developing technology 



Scientists and engineers have recently been devoting 
increased attention to a portion of the electromagnetic 
spectrum whose basic attributes have long been known but 
whose commercial performance has never quite lived up 
to its promise. The portion is infrared, which includes 
those frequencies of the radiation spectrum ranging from 
visible light to microwaves, or, in terms of wave length 
measurement, from .75 to 300 microns. 

What makes infrared radiation so useful a medium 
for scientific analysis is the fact that all physical objects 
emit electromagnetic energy in proportion to their tem¬ 
perature. This radiation occurs over a wide range of 
wave lengths, and infrared covers a broad band of these 
emissions. Recently, scientists have been developing a 
number of electronic instruments and techniques that can 
measure this infrared radiation with extreme sensitivity. 

In astronomy, for instance, a new instrument that 
measures infrared radiation from planets can show the 
presence of chemicals in the planetary atmosphere where 
the concentration is as low as one part in 10 9 . Astronomers 
have described the initial results of this infrared analysis 
as impressive. 

Agricultural scientists are equally excited about so- 
called remote sensing that analyses infrared and other 
radiation from the earth to identify plant species, measure 
land acreage, predict crop yield, and detect plant disease. 


They believe that the use of such techniques, whether from 
a satellite or a high-flying aircraft, could have an extra¬ 
ordinarily beneficial impact on society by leading to 
increased food production and more effective control of 
plant disease and pests than is now possible. 

A team of University of Michigan and U.S. Geolo¬ 
gical Survey scientists similarly used infrared detection to 
make a startling discovery while conducting volcano re¬ 
search in Hawaii. In scanning the shore with a detector 
from an old B-25 bomber, they found large areas of water 
emerging from the coast that were as much as 12 degrees 
cooler than their surroundings. Like an aerial divining 
rod, the detector had spotted huge quantities of fresh water 
flowing into the ocean, a discovery of great potential im¬ 
portance to the water-short island. 

Industrial and commercial uses of infrared have also 
begun to proliferate. The infrared micrometer, for ex¬ 
ample, measures the thickness of hot metal to a tolerance 
of .001 inch as it travels at speeds of 90 miles an hour 
in a rolling mill. A structural weakness in a weld can 
be spotted by infrared analysis. Firefighters can detect 
forest fires from miles away before the first wisp of smoke 


In this industrial application , 
an infrared camera is being 
used to make a thermal map 
of a turbine generator. The re¬ 
sulting thermogram (upper 
photo) shows temperature dis¬ 
tribution within the generator. 
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is seen. In medicine, an infrared thermograph can detect 
temperature differences in the human body to a fraction 
of a degree and thus indicate whether a malignancy is 
present. And in aviation, an infrared scanning device has 
shown promise during recent tests in warning pilots of 
approaching clear air turbulence. 

The principle of energy emission, on which all these 
applications are based, can be illustrated with reference to 
an iron poker that has been heated in a fire to a white 
heat. When the poker is removed from the fire, the in¬ 
tensity and colour of the light that it emits slowly change 
to orange red, then red, then dull cherry red, and then 
disappear. Heat is still emitted from the poker until it 
cools to room temperature, but even at that temperature, 
it is still radiating energy. In fact, it continues to do so 
until cooled to absolute zero. 

Infrared radiation is divided into two regions, the 
near infrared or the “hottest” part, which embraces those 
wave lengths just beyond the red of visible light up to 
1.5 microns; and far or “cold” infrared, which covers those 


by Robert E. Tolies 

(reprinted from "Electronic Age") 


frequencies from 6 to 300 microns. In the near infrared, 
thermal variations can be detected on photographic film 
or by a family of cells, image converters, and imaging 
tubes. The far infrared covers those regions where objects 
at body temperature radiate and is the area of greatest 
potential. Current research is directed at developing detec¬ 
tors that are sensitive in this region and thus will be able 
to identify objects at very low levels of generated heat. 

Most of the work in infrared for the past 20 years 
has been to sharpen the surveillance and reconnaissance 
“eyes” of the military. RCA’s early work in the develop¬ 
ment of the “Snooperscope” and “Sniperscope” of World 
War II, which were devices to enable a rifleman or obser¬ 
ver to “see” in the dark, set the stage for later develop¬ 
ments. Details of postwar military development of infrared 
are still largely secret, but enough is known to indicate 
the substantial advance of the technology. 

Infrared surveillance, as an example, can pick out 
the shadow of an aeroplane on a runway for as long as 
an hour after it has taken off. Or it can detect the pre¬ 
sence of enemy soldiers in a dense jungle by the heat 
that their bodies give off. A better-known military appli¬ 
cation of infrared is the heat-seeking guided missile that 
“homes in” on the hot exhaust gases of a rocket or jet 
engine. 

Some of the supersensitive infrared techniques de¬ 
veloped for the military are now being extended to non¬ 
military fields, and this is where much of the current 
excitement concerning the technology is centred. For ex¬ 
ample, new measurements of photographic infrared radia¬ 
tion of Mars have revealed that the Martian atmosphere 
may be too rarefied to support either a winged vehicle 
or parachute. Space probes may thus have to carry brak¬ 
ing rockets to land on the surface of the planet. The key 
to this discovery was the fact that carbon dioxide absorbs 
infrared radiation at characteristic wavelength. From 
the new measurements, astronomers concluded that carbon 
dioxide was less splendid and therefore the Martian atmos¬ 
phere less dense than had been indicated by earlier obser¬ 
vations. 

A new infrared instrument, the multiplex interfero¬ 
metric Fourier spectrometer, can detect with great sensi¬ 
tivity the chemical constituents of planetary atmospheres. 
Attached to a 1,000-inch telescope, astronomers believe it 
could be used to confirm the existence of extraterrestrial 
life by identifying compounds that are given off by biolo¬ 
gical processes. Used in conjuntcion with a computer, the 
spectrometer has been found to be 1,000 times more sen¬ 
sitive than have older devices in observing Venus and 
Mars. 

Potentially more useful information from infrared 
analysis can be obtained by lifting the detector above the 
earth aboard an areoplane, a balloon, or a satllite. The 
advantages gained are a wider field of observation and 
the ability to obtain a thermal image of earthly objects, 
whether visible light is present or not. 


The National Aeronautics and Space Administration 
has flown a number of satellites, beginning with TIROS 
and continuing through the Nimbus series, that have car¬ 
ried infrared radiometers. These devices have supple¬ 
mented the visual information obtained of the earth and its 
cloud cover by sensing the temperature changes, for in¬ 
stance, in the successive cloud layers above the earth. Such 
information provides a third, or depth, dimension that 
otherwise cannot be obtained by visual photography, and 
is particularly useful to meteorologists in rounding out the 
information they need to make accurate weather predic¬ 
tions. , . 

RCA’s Astro-Electronics Division is currently working 
on a more sensitive radiometer that will transmit both 
visual and infrared pictures of the earth at a substantially 
smaller resolution than existing equipment. 

Infrared serves another vital function in satellite tech¬ 
nology, and this is to provide the spacecraft guidance 
system with a reference point so that its cameras can be 



Infrared thermograms of a human arm , showing 
abnormal blood flow in A and B, and normal blood 
flow in C. 


kept pointed in the desired direction. The horizon sensor, 
as its name suggests, obtains this point by finding where 
earth meets sky through their differences in temperature. 

The ability of infrared sensors to detect very subtle 
temperature changes even in growing things provides agri¬ 
cultural scientists with a unique plant thermometer. And 
just as a change in the normal temperature of man in¬ 
dicates the presence of disease or illness, so does a change 
in the normal temperature of plants indicate disease. These 
changes in plants usually occur in advance of any out¬ 
ward signs of abnormality. 

Infrared detection of plant abnormality, as well as 
dozens of other facts concerning soil and ecological con¬ 
ditions, has stimulated intense interest among agricultura¬ 
lists, geologists, and other earth scientists. In recent tes¬ 
timony before the U.S. House of Representatives Committee 
on Appropriations, Dr George L. Mehren, Assistant Secre¬ 
tary of Agriculture, described remote sensing as one of 
the greatest technological breakthroughs of modern times, 
perhaps equal in importance to the development of atomic 
energy, the computer, and recent advances in genetics. 

Research in the field is now concentrated on obtaining 
“spectral” or radiation signatures of major plant and forest 
species that contribute to the agricultural economy of the 
world. Each species has a distinctive signature, just as 
every human being has distinctive fingerprints. These signa¬ 
tures can then be used to check on plant abnormalities 
caused by drought, soil salinity, nutrient deficiencies, poor 
drainage, insect and disease attacks, and even slight changes 
in soil moisture and temperature. 

As was told to the congressional committee, the chief 
advantage of remote sensing is to provide timely, accurate, 
and in some cases, never-before-available information on 
the exact nature of crop and soil conditions anywhere on 
earth. In a world where population may soon surpass 
available food resources, such information, and the deter¬ 
mination to act upon it, could mean the difference between 
death and survival for large masses of humanity. Q 
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Why handicap it ? 


Model 2000 


Sansui's 2000 is no ordinary solid 
state 100 watt AM/FM Multiplex 
Stereo Tuner Amplifier. It doesn't 
look like one, it doesn't perform 
like one. 

A product of the world's most 
quality conscious stereo manufac¬ 
turer, the 2000 offers more sensi¬ 
tivity, greater selectivity and a 
wider dynamic range than ever 
possible before. It features a new 
FET front end, 3-stage ACC , both 



75- and 300-ohm antenna input duct bass reflex enclosures; the SR- 
terminals and a two speaker system 4040. a precision two-speed manu- 
selector. It operates brilliantly al turntable with less than 0.08% in 
throughout a 20 to 40,000Hz band- wow and flutter, 
width with a distortion factor of The Sansui 2000 is capable of the 
less than 0.8%. It is capable of the world's finest stereo reproduction, 
world's finest stereo reproduction Why handicap it with just any 
depending on the quality of com- components? 
ponents used with it. 

Its full capabilities can be realiz¬ 
ed when the 2000 is used with 
Sansui's SP-200 stereo speaker sys¬ 
tem and SR-4040 turntable. Both of 
these components have been built 
for complete compatibility with 
the 2000. The SP-200 is a powerful 
40 watt 3-way, 5-speaker system 
featuring Sansui's exclusive pipe 


SR-4040 


SANSUI ELECTRIC COMPANY LIMITED 14-1 2-chome, Izumi, Sugmami-ku, Tokyo, Japan 
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AUTOMATIC MACHINING — 

a system approach 

A British factory is using a group of numerically controlled mach¬ 
ine tools for the completely automatic manufacture of a number 
of component parts. The machines operate under the direct con¬ 
trol of a computer. 


by Fred Wheeler* 


About five years ago, the Molins 
Machine company took a close look 
at their fabrication methods, and in 
particular at what could conceivably 
be done with numerical control. 
Numerical control — the automa¬ 
tion of metalworking — was begin¬ 
ning its period of widespread ac¬ 
ceptance and expansion in the United 
States (see “Where numerical con¬ 
trol stands in industry today,” by 
Roy Brewer, New Scientist, Vol. 22, 
p. 794), and some British companies 
had put in a great deal of effort on 
the development of numerical-con¬ 
trol systems, notably Ferranti and 
EMI. 

The result of Molins* rethinking 
was described recently at the 8th 
International Machine Tool Design 
and Research Conference, held in 
Manchester. Known as System 24, 
the Molins concept is of a range of 
machine tools, having different cap¬ 
abilities, among which the work- 
pieces circulate under computer con¬ 
trol. The system, which should be 
fully installed within the next year, 
was developed under the leadership 
of Mr D. T. N. Williamson. Mr 
Williamson worked at Ferranti be¬ 
fore joining Molins. 

The task that the system was de¬ 
signed to undertake was the manu¬ 
facture of a very wide variety of 
fairly small components — nearly 
all only a few inches in maximum 
dimension — for the construction 
of machines for the tobacco industry 
(Molins manufacture 70 per cent 
of the world’s cigarette-making 
machinery). The objective was to 
save space, personnel and money, 
and numerical control appears to 
offer all these benefits. Some rather 
fundamental thinking went into 
discovering how they could be real¬ 
ised in practice. 

One radical change was to turn 
from ferrous metal components to 
light alloys wherever possible. A 
factor in which numerical control 
offers little advantage is in cutting 

iiimiiiniiHifiiitiimiiiiiiiiiiiiitiiiimtiiiiiiiiiiiiiiiiiiitiiiiiiiimiiiiiiiiiiiiiuiiiut 

*The author Is Technology Editor 
of the “New Scientist" from 
which this article is reprinted, by 
arrangement with the Editor. 


rates for ferrous metals, where the 
limitation lies in the material of the 
cutting tools. In Mr Williamson’s 
opinion, this is in fact the most fun¬ 
damental obstacle to increases in the 
speed of component manufacture. 
It turned out that there was nothing 
to prevent between 80 and 90 per 
cent of Molins’ components being 
made of lightweight alloys, which 
can be cut very much faster (this 
philosophy has been practised in 
the aircraft industry for 30 years), 
and that about 70 per cent were 
within the size-range limited by 
maximum dimensions of 12in x 
12in x 6in. 

The next question was what sort 
of machining capabilities were 
needed. Machining operations are of 
two types, point-to-point and con¬ 
tinuous-path. The first term would 
be used to describe the movement 
of a drill from one fixed location 
on the workpiece to another; in 
continuous-path working, as the 
name suggests, the tool is 
guided along the workpiece as it cuts. 


The complexity of motion that is 
possible — hence the complexity of 
shape that can be produced—is 
described as 2-axis, 3-axis, and so 
on. There is a certain amount of 
confusion as to terminology, but for 
present purposes we may distinguish 
between 3-axis machines, in which 
the cutting tool moves in three di¬ 
mensions with respect to the work- 
piece, and 4 and 5-axis machines, 
in which one or two axes of rotation 
are provided in addition. 

At Molins, about half of the parts 
that could be made by numerical 
control required the use of a 5-axis 
machine, but usually only for less 
than 10 per cent of the total mach¬ 
ining on the part. Now, numerically- 
controlled machine tools have been 
developed which offer a 5-axis cap¬ 
ability and could do everything that 
Molins required, without any move¬ 
ment of the workpieces from one 
machine to another. They cost about 
£250,000 (approx. $600,000) each; 
there are strong arguments that this 
is not the ideal solution. 


This is the prototype of Molins * twin-spindle light-alloy milling 
machine. Modified for light loading , this unit will be used in System 
24, described in this article. 
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A model of the System 24 installation, showing the six machines 
(plus a seventh for automatic inspection) the work-setting stations 
(right) and the rack-and-conveyor system that mediates between pre¬ 
paration , setting and machining. 


First, it was reasoned, a 5-axis 
machine is an engineering compro¬ 
mise, less efficient in the 3-axis mode 
af operation than is a machine spe¬ 
cifically designed for 3-axis work. 
The other main argument against 
the pure 5-axis “machining centre” 
is directly economic. Molins carried 
Dut a comparative economic study, 
some of the results of which are 
worthy of wider attention. A con¬ 
ventional manually operated milling 
machine of about 30-in.-cube cap¬ 
acity was compared with 3-axis, 4- 
axis and 5-axis continuous path nu¬ 
merically controlled machines, as¬ 
suming — initially — constant metal¬ 
cutting rates. 

The total cost per annum, includ¬ 
ing capital charges, operator costs 
(which are about the same for all), 
programming, maintenance and 
space overheads, were reckoned at 
£6850 for the manual machine; and 
for the numerically controlled mach¬ 
ines, respectively, £13,700, £33,025 
and £48,600. The study takes as a 
basis of comparison the increase in 
the proportion of working time for 
which the machine is actually cut¬ 
ting. 

A conventional machine is 
thought to be idle for about 80 per 
cent of the time, while the operator 
is reading drawings, setting-up, cal¬ 
culating, measuring and so on. Thus, 
since the machine is in operation for 
only 20 per cent of the time, the 
maximum conceivable “productivity 
factor” for 100 per cent operation 
is 5 (“Productivity factor” is the re¬ 
duction in dead time). 

On the costs per annum quoted 
above, a 3-axis numerically control¬ 
led milling machine would need a 
productivity factor of only 2 to jus¬ 
tify its cost, and could be expected 
to achieve a factor of 2.5. The 4- 
axis machine, according to the 
Molins study, would break even at a 
productivity factor of 5, and the 5- 
axis machine at the seemingly imag¬ 
inary PF of 7, whereas in practice 
neither would do better than about 
4. Thus, at constant rates of metal¬ 
cutting, numerical control does not 
appear to be economical in work 
more complex than 3-axis. Such an 
analysis, Mr Williamson has pointed 
out, neglects the side-benefits of 
numerical control — such as consist¬ 
ent accuracy, reduction in scrap and 
shorter lead times — which are of 
obvious financial importance. But 
these advantages are largely lost if, 
as is common at present, conven¬ 
tional and automated machining are 
mixed, in a factory whose cycle time 
is that of normal batch production. 

Taken together, all these con¬ 
siderations lead to, first, the change¬ 
over to light alloys — whose faster 
cutting rates alone make a very great 
difference to the economics of nume¬ 
rical control — and, second, the con¬ 
cept of an integrated group of mach¬ 
ines with automatic transfer of 
workpieces from one to an¬ 


other. The exact composition of the 
group is chosen so that each mach¬ 
ine spends as much of its time in 
use as possible, and so that the more 
complex and expensive machines 
are not used for tasks that a simpler 
one could perform. The first System 
24 installation, at Deptford, has six 
machines: two 3-axis milling mach¬ 
ines, two 3-axis drills and a 6-axis 
machine (with a 4th axis of linear 
motion) used primarily but not ex¬ 
clusively for drilling holes at difficult 
angles. All but the last are twin- 
spindle machines, operating on two 
workpieces simultaneously, and all 
are completely enclosed. 

The photographs show a proto¬ 
type milling machine, and a general 
view of a System 24 workshop. 
Alongside each machine is a loading 
unit. All the loading units are served 
by one of two Molacs (Molins on¬ 
line automatic conveyors). Between 
the Molacs is a pallet-rack, which 
stores 72 pairs of pallets per mach¬ 
ine; each pallet carries one work- 
piece. On the near side of the con¬ 
veyors and rack is a line of work- 
setting stations, three per machine, 
where the workpieces are manually 
attached to the pallets. 

The pattern of operations is, in 

ELECTRONICS 


general terms, as follows. One day 
in advance of machining, a “work- 
piece preparation centre” (not 
shown in the photograph) receives 
two computer printouts: a “material 
schedule” and a “machine program 
list,” showing the materials and 
machining programs that will 
be needed on the next day. Acting 
on this information, the preparer 
drills or taps the metal blanks for a 
particular type of component, thus 
making them ready for fixing to 
pallets. He places in one of a large 
number of bins (chosen at random) 
the prepared blanks, the information 
that will be needed by the work- 
setter, and the devices needed to fix 
the blanks to the pallets. One of the 
worksetting documents is, before it 
goes into the bin with the rest, read 
by a device which records the code 
number of the part to be manu¬ 
factured. At the same time, the num¬ 
ber of the bin is read, electromag- 
netically, thus providing the com¬ 
puter with the information it needs 
as to which blanks are in which bin. 

On the following day, the work- 
setter chosen by the computer for 
this particular component receives 
the bin — conveyed to her auto¬ 
matically by the Molac — together 
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with the first of a series of pairs of 
pallets. The pallets are designed for 
ease of automatic conveying and 
fixing to the work-table, so that, 
once a blank is attached to a pallet, 
all manoeuvring of it for machining 
is indirect. The various work-fixing 
devices which link the blank to the 
pallet are necessary in order to give 
the machine tools easy access to as 
much of the blank as possible; it is 
not usually necessary to reset a work- 
piece between machining operations. 

After the semi-skilled task of 
work-fixing, the work is stored in 
the rack and conveyed to the 
machines automatically as they be¬ 
come available, in accordance with 
the work schedule. For each 
machining operation, the appropri¬ 
ate machine is supplied with instruc¬ 
tions derived from a program held 
in a separate magnetic-tape cassette. 

The servo control system — 
the feedback of dimensional infor¬ 
mation from workpiece to tool, 
which is essential in automatic mach¬ 
ining — was designed specially for 
System 24 by Ferranti. Sensing is 
optical, and gives an accuracy of 
0.0001in over 2in and 0.0002in over 
the whole worktable. Movement is 
hydraulically actuated, on hy¬ 
drostatic bearings. 

Machining goes on around the 
clock under automatic control, with 
only a maintenance staff at night 
to take care of faults. All the work¬ 
setting for 24 hours of work is done 
during an 8-hour day. The produc¬ 
tion cycle outlined above takes just 
two days, from preparation to com¬ 
pletion, although work is scheduled 
in 10-day periods so that the use 
of the machines can be optimised. 
The total staff of a six-machine fac¬ 
tory is 48, of whom about 30 are 
semi-skilled. 

It is calculated that an equivalent 
manual facility would have a staff of 
about 300 direct machine operators, 
plus supervisors. On a single¬ 
shift system, these workers would 
need 250 milling machines and 50 
drills (two-shift working would halve 
the number of machines, but not, of 
course, of operators). The total an- 
annual cost of the six-machine Sys¬ 
tem 24 is predicted to be about 
£180,000, as against £670,000 for a 
manual installation of the same out¬ 
put (both figures including capital 
depreciation). This difference clearly 
implies dramatic reductions in the 
cost of the finished components. 

While admitting that only time 
will show how closely reality bears 
out these forecasts, Mr Williamson 
reports that they are to some ex¬ 
tent substantiated already by Mo- 
lins* experience over three years 
with a twin-spindle numerically con¬ 
trolled milling machine. In any case, 
“there is plenty of leeway for a mar- 
gin of error.” He points out that vast 
capital investments are not called 
for: the installation of a System 24 
may even cost less than that of a 
comparable manual workshop. a 


VARYING BRIGHTNESS IN TELEVISED MONITORS 


The growing practice of using picture monitors in television 
programs has given producers a problem—brightness 
variations irv the televised image of the monitor. The reason 
for these brightness variations, and a method for overcoming 
the problem, were discussed in the February, 1968, issue of 
the Proceedings of the Institution of Radio and Electronics 
Engineers Australia/' 


by R. S, McKilligan and A. N. Theile, S.M.I.R.E.E. (Aust.) 


When the picture being televised from a studio includes another television 
picture displayed on a picture monitor (for example in figure 1 (a) When the 
frame FI being transmitted contains frame F2 from a picture monitor) the 
frame F2 rescanned in FI is marred by a change in brightness along its 
vertical dimension, because part of the F2 picture decays before it is 
scanned in FI. 

This situation occurs when a program originates in two separate places 
simultaneously as, for example, during a discussion between a speaker in 
Sydney and one in Melbourne, when the producer may wish to show the 
speaker in the Sydney studio looking at his Melbourne colleague, or adversary, 
as he appears on the Sydney studio monitor. 

The reason for the brightness change is as follows. We assume that 
scanning of FI is synchronous with that of F2, and refer to figure 1 (b). 
When the line being scanned in the camera frame FI is at the vertical 
position S, which is proportionately as far as from the top as the line being 
scanned on the monitor in F2. i.e., 

TiS 1 /T l B 1 = T 2 S 2 /T 2 B 2 = n , 

then the camera target producing FI will be scanned at the same time as 
tlhe picture is laid down on the phosphor producing F2. This part of F2 
(at or just above S) in the picture rescanned in FI, will be the brightest. 

Consider a line further up F2, say at its top T2. The picture there will be 
laid down on the phosphor of F2 at an appreciable time, (of the order of 
several milliseconds), 
before it is scanned 
on the camera tar¬ 
get producing FI, 
during which time 
the brightness of the 
phosphor on the 
monitor will decays — 
somewhat and the 
charge on the 
camera target will 
begin to leak away. 

Between the bottom 
B2 and S, the scan¬ 
ning of FI takes 
place at times longer 
and longer after the 
scanning of the cor¬ 
responding part of 
F2, until at a posi¬ 
tion just below S, 
the camera is scan¬ 
ning the picture nearly a whole field period (20 milliseconds in the Aus¬ 
tralian system) after it was laid down on the monitor. 

Hence the brightness of F2 as seen on FI will vary considerably, 
especially in the region of S where there is a sudden transition from full 
brightness above the line S to dim below it. This mars the F2 picture 
seriously. The problem is solved simply by increasing the storage time 
of either the camera or monitor tube. It could be minimised by using a 
vidicon camera but, for studio use with image orthicon cameras, the most 
acceptable solution is to use a longer persistence phosphor in the monitor 
tube, as in some image transfer standards converters. The PI phosphor 
commonly used in oscilloscopes, with a nominal decay time of 100 milli¬ 
seconds, is well suited to this application. Its green colour is unimportant 
in monochrome television and, in spite of its odd appearance in the studio, 
seems acceptable to artists. 

It was assumed in the discussion above that the two signals are 
synchronised. However, once the storage facility is included in the system, 
synchronism is no longer necessary. In fact, a monitor with PI phosphor 
was first used on air during the local A.B.C. introduction to the international 
program “Our World.” The studio monitor was then in view, displaying 
a signal incoming ifrom the United States which was completely asynchronous 
from the local signal. 

The assistance of Thomas Electronics Pty. Ltd. in producing a suit¬ 
able monitor tube and the permission of Mir V. F. Kenma, Controller of 
Technical Services, Australian Broadcasting Commission, to publish this 
information, are gratefully acknowledged. B 
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choice of discriminating 
music lovers! 


Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 


CO-AXIAL 
HIGH FIDELITY 
LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by audio 
enthusiasts and music lovers in Australia. 
Clarity, transient performance and attack are 
particularly satisfying. Both models feature 
co-axial tweeters with electrical cross-overs 
at 4 kHz. 



SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 in. AND 18 in. AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems In Europe both speakers are very 
popular . . . often they are supplied as 
standard equipment with expensive imported 
electronic organs and guitar amplifiers. 



“POWER RANGE” 15” SPEAKER 

G15C. A 35 watts RMS 15” speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 

flux 180,000 maxwells. This 
powerful reproducer is Encel CA 

priced at only (inc. Sales Tax) *PuO«%JU 


CX 1512 


The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts 
R.M.S. Encel Price including &OA CA 
Sales Tax . *>OO.DU 



The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted as 30-18,000 
Hz. A special “Brilliance” control operates 
in the tweeter circuit — the electrical cross¬ 
over is at 4kHz. See reviews in the 
“Gramophone” p. 511, April '65, and 
“Hi-Fi News” p. 75, June. ’65. 

ENCEL PRICE CX2012 (includ- ^CA AA 
ing Sales Tax) . ... 3>D3.UU 



OUTSTANDING NEW 18” BASS SPEAKER 
WITH 20 Hz. BASIC RESONANCE 

Use of a new type neoprene surround reduces 
the resonance of the new Celestion G18C to 
20 Hz. Total flux is 285,000 maxwells, power 
handling capacity is 100 watts R.M.S. This 
massive woofer is ideal for the sophisticated 
audiophile who is seeking the ultimate in bass 
reproduction at relatively modest price. Also 
suitable for electronic organs, 
electric guitars, etc. Write for &AQ CA 
specifications. (Inc. Sales Tax) 


CELESTION MODEL C03K CROSSOVER 
NETWORK 

This simple unit has a full 
filter network giving a 12 dB 
cut-off at 3 kHz. ideal for 
use with the Celestion 
HF1300 Mk. II tweeter. 


half-section, 
per octave' 

$9.50 



NOW THE MAGNIFICENT CELESTION 
“DITTON 15” COMES TO AUSTRALIA! 

Measuring only 21” x 9 V 2 ” x 9 V 2 ” the new 
Celestion “Ditton 15” incorporates the HF1300 
Mk. 11 tweeter, a completely new bass drive 
unit and an auxiliary bass radiator. Frequency 
response is 30-15,000 Hz. and extends beyond 
this figure. Read the enthusiastic review in 
the August issue of “Hi-Fi News”, pages 
285-267. Ask for copies of this review . . . 
Here at last is a compact speaker system 
which offers “total” performance over the 
complete musical spectrum. The “Ditton 
15“ is the first high fidelity speaker system 
to use the new auxiliary radiator 
principle. Encel price (inc. Sales 
Tax) . 


$89 



THE NEW MODEL HF 1300 Mk. II TWEETER 

A further development of the popular HF1300 
tweeter, which was patterned on the well- 
known GEC BSC 1853 tweeter. Frequency 
response is 2kHz. to 15 kHz. plus or minus 

2 dB. and extends well beyond the latter 
frequency. Impedance is 15 ohms at 10 
kHz. Recommended crossover frequency is 

3 kHz. This tweeter adds 

“sparkle” to any speaker sys- CA 

tern. Including Sales Tax . I / .uU 



IF THERE’S A BATTLE OF THE COMPACTS 
... THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . . and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform¬ 
ance. Although only 12 in. x 6 % in. x 8 V 4 in. 
the "Ditton 10“ incorporates two units, the 
bass reproducer being a specially designed 
“long throw” model which extends LF re- 
soonse. Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm impedances are 
available ... the 3 ohm model is ideal for 
use with solid state amplifiers and tape 
recorders. See the reviews in “Hi-Fi News”, 
p. 433, Oct., ’65, and the “Gramophone”, 
p. 41, June, ’65. Write for copies of these 
enthusiastic reports. The “Ditton 10” is 
beautifully finished in teak or walnut veneers. 
These compact systems are used by one of 
Australia's leading universities 
to reinforce sound in the audi- fcCCI AA 
torium. Including Sales Tax 


L Head Office: 

431 Bridge Rd„ Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

ELECTRONICS (STEREO) 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
_ PTY. LTD. _ Australia’s Greatest Hi-Fi Centre •Wholesalers ‘Trade-ins accepted 
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ALL THE HEAT 
IS WHERE IT 
SHOULD BE . . 


WHY? Because the world famous 
Scope iron has a solid carbon heating 
element that gives you heat right at the 
copper tip PLUS longer worry free 
service — no wire wound element to 
suddenly burn out. 

PLUS these other exclusive Scope 
features 

ECONOMY: Scope Irons consume cur¬ 
rent only whilst in use. 

Low maintenance cost. 

A spare tip, and two carbon heating 
elements are supplied with the iron. 
VERSATILITY: Scope Irons convenient¬ 
ly operate on 2.5V to 6.3V A.C. or D.C. 
also from 240V A.C. MAINS through 
a "National" Scope transformer. 
SPEED: 5 to 6 seconds from cold, com¬ 
plete temperature control at your finger¬ 
tips. Heat only where, when and as 
much as needed. 


Both Deluxe and Mini¬ 
scope Irons are presented in 
reusable Plastic Pouch-Pack, and 
with a complete set of spare 
tips. Idea-1 for neat storage and 
easy portability. 


SCOPE and MINISCOPE 

both operate on voltages from 
2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through 
a “National” Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 
pin mains plug $7.65. 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 

VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 

202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Please forward free illustrated literature arv 


Tcf speciTfc 


ications 


□□□PE 


Wm. i. McLellan & Co. Pty. Ltd. 

THE CRESCENT, KINGSGROVE, 2208. 
N.S.W. TELEPHONE 50 0111. 


Name.-.. 

Address. 

My usual supplier is. 


_£• 
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No hot cathode in 


new cathode ray tube 


A new type of cathode ray tube designed to operate without 
a hot cathode is described here by Mr T. S. Moss, Ph.D, of 
the Royal Aircraft Establishment at Farnborough ( U.K. 


The main disadvantages of present 
CRT cathodes are their poor life, long 
warm-up time, comparatively high 
power consumption, and their need 
for a highly insulated heater trans¬ 
former—generally a large and expen¬ 
sive item. 

At R.A.E. we have achieved moder¬ 
ate electron currents, sufficient for the 
beam current in many CRT applica¬ 
tions, using a semi-conductor 
lamp optically coupled to a conven¬ 
tional photo emissive cathode. 


4: Power consumption of present 
CRT heaters is rather large, particu¬ 
larly if battery-operated oscilloscopes, 
etc., are considered. For the lamps 
used so far, at the maximum current 
of 100mA the dissipation is only 150- 
mW. With the possibilities of inter¬ 
mittent operation or better lamp/emit¬ 
ter combinations, the mean power 
could well be only a few milliwatts. 

The emitting area can conveniently 
be made equal to that of the lamp 
(typically only i x imm ), which is 


index n = 2.0 should increase the 
emission about four times, provided 
that loss of light transmitted by the 
rod is negligible and that the photo- 
emissive material is in intimate con¬ 
tact with the other end of the rod. 

The best performance which one can 
reasonably expect in the near future 
usinig the well-developed GaAs lamp 
and S.20 photoemitter is: 

GaAs efficiency (at 100 mA) 2% 
Optical coupling gain 4 

SI. photodathodie efficiency 0.2% 
Hence maximum current = 

16 microamp. 

Other combinations of lamp and 
photocathode may, df course, be con¬ 
sidered at the present time. 


A suitable structure for an opto¬ 
electronic cathode for a CRT is shown 
schematically in the diagram. The 
GaAs lamp is glued or fused to the 
end of a thin dielectric rod of high 
refractive index which is clad with a 
low refractive index glass (preferably 
similar to the glass of the CRT envel¬ 
ope), the end surface inside the CRT 
being made flat by grinding, polishing, 
etc. 

The photocathode material is de¬ 
posited over the end of the tube— 
there is no need to try to confine it 
to a small spot as only the material 
on the end of the high index rod will 
be illuminated and emit electrons. 
Any part of the photocathode can be 
used to make the EHT connection 
for the tube. 

The high index rod has three func¬ 
tions: to extract a high proportion of 
the emission from the lamp; to act as 
a light pipe to transmit the radiation 
to the photo-cathode; and to act as 
the insulation for the EHT supply. 

This structure should overcome the 
four disadvantages of present cathodes 
mentioned previously: 

1: No EHT heater transformer will 
be needed as the GaAs lamp can be 
run near earth potential, since there 
is only optical coupling to the emitter 
itself. 

2: The system should have the 
ruggedness and general reliability of 
solid-stJate devices. 

3: The cathode will have “instant 
warm-up” with obvious advantages in 
ordinary use. Furthermore the lamp 
can be pulsed to give high emission 
for fast time-bases or single-shot 
operation. Brightness modulation may 
be applied to the lamp instead of to 
the grid (as is usual), with again the 
benefit of high insulation. 


Diagram of the 
new cold cathode 
emitter. 1. GaAs 
lamp. 2. High in¬ 
dex rod. 3. Low 
index cladding. 4. 
Photo - emissive 
coating. 5. CRT 
envelope. 



smaller than the usual source of emis¬ 
sion in a heated calthode. 

The only serious limitation to the 
system appears to be in the magnitude 
of emission current achievable. Two 
possible ways bf increasing the current 
are: firsit, to improve the utilisation 
Of the radiation generated within the 
semi-conductor lamp; and secondly, to 
use better semiconductor lamp mate¬ 
rials combined with better photo¬ 
emitters. 

As GaAs has a refractive index of 
3.5 at the operating wave length, the 
critical angle ait an air interface is 
sin -1 1/3.5 or 0.29 radian. Thus only 
8 per cent of the radiation from a 
.source emitting isotropically into a 
hemisphere would leave a plane surface 
of the material. 

This figure can be increased con¬ 
siderably if the lamp is placed in 
intimate contact with a it>d of high 
index material. For example, a rod of 


The most promising system would 
use the <tri-alkali photocathode and the 
newly announced AlAs/GaAs lamps, 
which have achieved efficiencies of 6 
per cent at a wavelength of 0.765 
micron and 3 per cent at 0.71 micron. 
As such lamps should not show satura¬ 
tion effects, when they become avail¬ 
able we can expect the following 
performance: 

AlAs/GaAs lamp efficiency 2.7% 
Optical coupling gain 2* 

S20 photoemitter efficiency 2 

Hence the emission 

(for 100 mA) 120 microamp 

* (This figure is low as the lamp 
efficiency figure already includes a gain 
of 2.5:1 due to a plastic dome.) 

This system might (therefore give 
adequate emission for use in (television 
tubes, or for laboratory oscilloscopes 
with only a few milliwatts input to 
the lamp. (“Electronics Weekly,” 
17/1/68.) b 
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Princely Performer at a proletarian price 



NEW 


HEATHKIT' 


SOLID STATE 
VOLT-OHM METER 


FEATURING □ Circuit board construction. 

□ FET input, 4 transistors, 1 diode. □ Input Z 11 megohms on DC, 1 megohm AC. 

□ 4DC, 4AC voltage ranges IV to 1000V. □ DC polarity reversing is in-built. 

□ Rugged polypropylene case with probe storage. □ Measures 0.1 ohm to 1000 megohms. 


FOR FULL PARTICULARS COMPLETE AND SEND THE COUPON TO YOUR NEAREST WF OFFICE OR REPRESENTATIVE 


^ WARBURTON FRANKI 


ADELAIDE: 204 Flinders St. 5000. Ph. 23-3233. BRISBANE: 13 Chester St., 
Fortitude Valley 4006. Ph. 51-5121. CANBERRA: P.O. Box 750, Canberra City 
2601. Ph. 48-0755. HOBART: Associated Agencies Pty. Ltd., 25-29 Barrack St. 
7000. Ph. 2*1841. LAUNCESTON: Associated Agencies Pty. Ltd., 212 York St. 
7250. Ph. 2-1318. MELBOURNE: 220 Park St., Sth. Melbourne 3205. Ph. 
69-0151. MOUNT GAMBIER: Crouch St. 5290. Ph. 2-3841. NEWCASTLE WEST: 
14 Wood St. 2302. Ph. 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd., 
309 Hay St„ Subiaco 6008. Ph. 8-4131. SYDNEY: 307 Kent St. 2000. Ph. 
29-1111. WOLLONGONG: 136 Auburn St. 2500. Ph. 2-5444. 


TO: WARBURTON FRANKI 

Please send me further details of the Heathkit 
Model 1M-17. 

NAME. 

ADDRESS. 


PHONE 


WF70/68 
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MEASURING ANGULAR DEFLECTION 

of television towers 


The twisting action that occurs in television masts under 
varying wind conditions cannot only impair the efficiency 
of a televison link but also can have damaging effects on 
the structure itself. In this article the author describes a 
system that has been devised to measure the amount of 
twist, and indicates that it can be applied also to pylons, 
gasometers, towers and similar structures. 


by E. A. Milton, B.E. 


Although self-supporting reinforced- 
concrete towers are coming into vogue, 
the majority of the support structures 
for transmitting aerials consist of 
stedl-lattice masts anchored by sets of 
stays. The design of these stayed masts, 
some of which rise to heights of 
1000ft ia*bove ground level, must en¬ 
sure that mast stability is maintained 
within specified limits so that a reliable 
transmission service may be provided. 

This requirement is particularly 
stringent in television-mast specifica¬ 
tions. In the absence of accurate in¬ 
formation on the stability of these 
masts in various climatic conditions, 
the Independent Television Authority 
in Britain has devised two electro¬ 
mechanical techniques whereby stabil¬ 
ity is evaluated in terms of angular 
deflection about vertical and horizon¬ 
tal axes. These relatively simple tech¬ 
niques could be applied also to any 
similar structure of comparable verti¬ 
cal and torsional rigidity such as a 
pylon or oil rig. 

Television-mast stability is especially 
important when paraboloid aerials, 
used for auxiliary microwave links, 
are mounted on the mast. Such aerials 
have a narrow horizontal directional 
pattern—with a beam width of per¬ 
haps 4° or 5° in the case of 
the larger aerials—and link perform¬ 
ance may vary considerably under con¬ 
ditions of high wind loading. For ex¬ 
ample, a mast deflection about the 
vertical axis (twist) of 0.8°, would 
cause 3dB signal loss in a 7GHz link 
using a 6ft diameter aerial. The larger 
the dish diameter, the more critical is 
the twist stability of the supporting 
mast. 

It is not practicable, owing to their 
particular construction, to guarantee a 
twist limit for stayed-lattice masts, but 
every care is taken during mast design 
to minimise the potential twist. In 
many countries, including Britain, it is 
specified that the deflection of a tele¬ 
vision mast about a horizontal axis 
(tilt) should not exceed ± 0.5°. It 
was expected, prior to actual measure¬ 
ment, that the maximum possible twist 
of a typical mast in British weather 
conditions would be about ±3° and 
the greatest tilt perhaps on order of 
magnitude less. Later results broadly 
confirmed this estimate. 

Design Considerations: The overall 


system design specified tentative oper¬ 
ating ranges of ± 5° and ± 1° 
in terms of twist and tilt respectively, 
and a measuring accuracy of within 
10 per cent. Remote-control operation 
of the system implied that the trans¬ 
ducers would be mounted on the mast 
and linked by cables to the power 
supplies, indicating meters and/or 
recording equipment in the transmit¬ 
ting station. Although it is more prac¬ 
tical to measure the twist and tilt 
deflections separately, similar consid¬ 
erations influenced the choice of trans¬ 
ducer in both cases. Apart from 
reliable performance, adequate fre¬ 
quency response, compact size and 
low power consumption, the major 


factor involved was measurement 
accuracy. 

Considerable mathematical analysis 
and a comprehensive survey of known 
electromechanical and other measuring 
techniques indicated that the most 
suitable transducers compatible with 
those requirements are a capacitor- 
compass (twist) and an electrolevel 
(tilt). In a capacitor-compass, produced 
in limited quantities by a British firm, 
S. G. Brown Ltd., the moving vanes 
of a conventional variable capacitor 
are coaxial with a compass needle 
(figure 1A). When mounted as in the 
diagram, the transducer converts twist 
to a capacitance parameter which may 
be processed by suitable circuitry to 
yield a voltage proportional to twist. 

This simple temperature-compensat¬ 
ed unit provides an output of 2.5pF 
per degree of rotation within the 
linear portion of its characteristic 
(about ± 3° with respect to a 

central reference position). Twist 
motion is intrinsically df relatively low 
frequency—owing to the mast inertia 
—'and the rather slow response of the 
transducer is not important in this 
application. 

The electrolevel, manufactured by 
British Aircraft Corporation, is basic¬ 
ally a modified spirit level containing 
a conducting liquid and three elec- 



TRANSDUCER 
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language laboratories 
are the most advanced 
(and most popular) 
in the world today. 


It’s natural that 
Tandberg 
should produce 
the finest tape 
recorders! 


Leading universities and colleges all 
over the globe specify Tandberg 
Language Laboratories — in Australia 
over 600 Tandberg student positions 
cater for effective university level 
language study. But Tandberg quality 
does not only apply to language labor¬ 
atories . . . Tandberg tape recorders 
have earned a unique reputation for 
precision engineering, completely nat¬ 
ural sound reproduction and un¬ 
equalled reliability. 

The most popular Tandberg recorders 
would be the Series 12 and the Model 
6-4X. The former can be the heart of a 
high quality stereo system and features 
twin 10-watt stereo amplifiers; the 6-4X 
has been designed with the perfec¬ 
tionist in mind. Both recorders are a 
tribute to the Tandberg organization. 


SG EA/5/68 


Completely solid state, the “Series 12” 
incorporates twin 10-watt R.M.S. stereo 
amplifiers, two built - in wide range 
loudspeakers, sensitivity for ceramic/ 
crystal cartridges, concentric volume 
controls and twin electronic beam in¬ 
dicators for positive control of record¬ 
ing level. Frequency response is 40- 
20,000 Hz. at IVi ips. Signal-to-noise 
is 55 dB. This fine instrument is the 
most advanced self-contained tape re¬ 
corder yet released by Tandberg. 


Engineered without compromise, this 
versatile professional quality stereo 
tape deck features a new bias head 
for guaranteed frequency response of 
20-25,000 Hz. at IVi ips. and an 
astounding signal-to-noise figure of 
62 dB. Used with high-quality ampli¬ 
fiers and speaker systems, the per¬ 
formance of the 6-4X leaves nothing 
to be desired; full specifications are 
available from your favourite audio 
store. Compare . . . and choose 
Tandberg! 

The connoisseur’s 
choice... 


The proven 
Tandberg Series 12 
Stereo System 


The Tandberg 
Model 6-4X Stereo 
Tape Recorder 



Australian National Distributors: INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

u a ft* oo rr u xl .. .. ... T . Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581422 

Head Office: 28 Elizabeth St„ Melbourne, Vic. Tel. 63 8101* s . fl . Eilco Sa , es Pty . ltd „ 7 . 9 Osmond TerraciSi Norwood sx Tel 63 4844 

Sydney Office! 22 Ridgs St., North Sydney, N.S.W. Tel. 929 6816 Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
Canberra Office: 31*33 London Circuit, Canberra City, A.C.T. W.A.: Athol M. Hill, 613*615 Wellington street, Perth. Tel. 21 7861 

Tel. 49 6050 
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trodes. This may be incoiporated in 
an AC bridge as the resistance be¬ 
tween the centre (“moving”) electrode 
and either end depends on tilt (figure 
IB). Appropriate circuitry may be used 
to detect the output signal. The device 
has a sensitivity of lOOmV per degree 
of tilt for IV excitation and a line¬ 
arity of 1 per cent over ±. 0.5°. 
Like the capacitor-compass, this trans¬ 
ducer is inherently more suitable for 
the measurement of low-frequency 
deflection. This does not impose any 
severe limitation in practice as the 
period of any significant tilt motion 
usually exceeds 1 minute. 

Since the overall electrolevel resis¬ 
tance is known, two equal resistors are 
connected in series across the trans¬ 
ducer, the output from 'the bridge thus 
formed being taken from the resistor 
junction and the centre electrode. It 
is convenient to energise the bridge 
from a mains (50Hz) supply. At ground 
level the mains-frequency bridge signal, 
whose amplitude is directly propor¬ 
tional to tilt, is amplified, fed to a 
phase-sensitive detector of conven¬ 
tional design and hence to ia suitable 
meter or recorder. Thus the equip¬ 
ment indicates the magnitude and 
direction of any mast tilt. Figure 2 
shows the operating characteristics of 
the tilt section, gain being adjusted to 
give a convenient output level of IV 
per degree of tilt. The weather-proofed 
tilt transducer weighs only 'about 2Hb. 
Provision is made to “set zero” during 
installation. 

It is preferable to locate the circuitry 
of the twist section adjacent to the 
transducer for obvious capacitive 
reasons, the varying capacitance being 
included in the tuned circuit of a 
Hartley-type oscillator. Following 
amplification, the twist signal is fed 
to an appropriately tuned Round- 
Travis discriminator whose output is 
coupled via emitter followers and the 
multicore supply cable to the ground- 
level indicator. The twist unit, which 
has a gross weight of about 301b, can¬ 
not be clamped directly to the masit 
steelwork as the latter distorts the 
earth’s magnetic field. Satisfactory 
operation is obtained when the unit 
is suspended by an aluminium frame¬ 
work about 6ft away from the mast. 
It is again essential that the installed 
unit is properly “zeroed.” Initial experi¬ 
ment and fine adjustment enable the 
quiescent compass needle to be placed 
in the centre of the twist characteristic. 

This stability-measuring equipment 
was developed in 1964, underwent 
field trials in the following year, and 
has been in occassional use since then. 
Since anemometers, measuring wind 


LASER BEAM TRIMS 1C RESISTORS 

1 The problem of out of tolerance resistors in integrated 
| circuit packages may have been solved by engineers of a 
| U.S.A. company. A process using a laser beam is used to 
| adjust resistance after manufacture, as described in this re- 
| port from "Electronics" in the issue dated February 5/ 1968. 

Most reliability engineers are familiar with the frustration of having 
1 integrated-circuit resistor elements drift out of tolerance when it’s too 
| late to do anything about it—after the device has been packaged. Drift 
1 can be triggered by the packaging process itself, or by whatever burn-in 
| may be required for the device. 

Engineers at the microelectronics laboratory of the TRW Systems 
| group, Redondo Beach, Calif., believe they’ve found a way to adjust 
1 IC resistors after packaging. They’re using an argon ion laser to “zlap” 
resistor elements, beaming the light through a glass lid developed at 
the lab. The technique is still experimental and has been applied only 
to thin-film cermet resistors in linear IOs, but TRW engineers expect 
to be using it in production work within six months. 

Typical of the circuits to which the process has been applied is a 
precision instrumentation amplifier in which the feedback resistors are 
included in the IC itself. Close resistor control is needed to achieve a 
gain of 1000 hk0.5 per cent, input temperature drift of 0.1 microvolt 
per degree centigrade, and a common-mode rejection of 100 decibels. 
“You’ve got to have post-fabrication resistor adjustment to realise these 
characteristics simultaneously,” says David Breuer, a project engineer 
at the TRW laboratory. 

The idea of using lasers to trim resistors isn’t new in itself, but 
C. P. Johnson, applications manager at the laboratory, believes his 
group is the first to employ the method to make adjustments after 
packaging. Breuer explains that with the shorting-bar adjustment 
technique previously used in the laboratory, “it’s very costly and time- 
consuming to put probes down on the circuit, and you never know if 
the resistor is good because you’ve shorted it. Besides, the package has 
to be open because shorting-bar adjustment requires temperature cycling, 
leaving the circuit susceptible to moisture or other kinds of contamina¬ 
tion.” 

In contest, by waiting until the flatpack is sealed with a lid of 
Coming 7052 jjlass, circuit testing can be completed before the resistors 
are adjusted, eliminating contamination. Also, the circuit can be powered 
and monitored while the resistor adjustment is made. The TRW 
researchers have been working mainly with linear IC amplifiers, and 
Breuer points out that the technique allows the direct monitoring of 
a characteristic such as gain. “You simply pulse the laser until the 
amplifier gain is where you want it.” 

Johnson notes that resistance values can be increased or decreased 
when the laser is used; the shorting-bar technique restricts the user 
to increasing resistance. “By controlling laser power or spot size, we 
can achieve almost any accuracy we want,” Breuer says. “We know 
we’ve gone down to 0.01 per cent.” Johnson observes, however, that 
his group is shooting for consistent accuracies of 0.1 per cent, and 
that he is more interested in decreasing resistance than increasing it. 

iiiitiiiiiiimimiiiiiiHiiiiiiiiiiitiiiiiiiitHiimiiiiiiiiiitiiiiniitmiiiiimtiimiiiiiiHiiimiiiimtmmiiniiiiiMiniiiUiHiiiiiiiiiiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiimiiiiiiiitr 


speed and direction, are sometimes 
mounted on television masts for 
meteorological purposes, it is advan¬ 
tageous to clamp the twist and/or tilt 
unit adjacent to an anemometer so that 
mast stability and wind behaviour may 


be correlated. In particular, two mutu¬ 
ally perpendicular electrolevels, each 
with its own detector, were used to 
determine the relationship between 
mast tilt and wind direction. Wind 
loading has been found to influence 
mast stability as^predicted. 



Conclusions: This prototype measur¬ 
ing system excels its original tenta¬ 
tive specification and is accurate to 
about 5 per cent. Additional gyrotype 
transducers could be employed, if 
desired, to extend the frequency res¬ 
ponse of the twist and tilt sections 
(which “cut/off” when the period of 
deflection is less than one minute 
approximately), using a tandem 
arrangement with (appropriate filters in 
both cases. Although the transducers 
and their associated circuits have 
proved satisfactory in the limited ex¬ 
perience so far obtained, the entire 
system could be refined considerably 
for large-scale production. (“British 
Engineering.”) q 
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SOLID STATE TAPE DECKS 



FEATURES: 4-track stereophonic and monophonic recording and play¬ 
back • Precision solid-state circuitry comprising independent recording 
amplifiers and playback pre-amplifiers • Professional 3-head system 

• Sound-on-sound recording • Language/music training facilities • 
Vertical and horizontal operation • All idler beltless tape driving 
mechanism • 2 speed; 7” reel capacity; automatic shut-off switch 

• headset monitor jack; pause control; digital tape index counter; two 
VU meters; integrated record/playback connector. 

SPECIFICATIONS: 

Power requirements: 50 W, 100, 110, 117, 125, 220, 240V, 50/60 c/s 
AC 

Reel: 7" or smaller 

Tape speed: 7% and 3% ips. with automatic equalisation change. 
Recording system: 4-track stereophonic or monophonic 
Frequency response: 30-20,OOOc/s at 7% ips. ±3 db 50-15,OOOc/s at 
7% ips. 30-14,OOOc/s at 3% ips. 

Signal>to-noise ratio: Better than 50 db 

Flutter and wow: Less than 0.17% RMS at 7% ips. Less than 0.25% 
RMS at 3% ips. 

Level indication: Two VU meters calibrated to NAB standard 
Input: Microphone 
Sensitivity: -72 db (0.19mV) 

Impedance: low (will accommodate any microphone from 250-1K ohm 
impedance) 

Auxiliary 

Sensitivity: -22 db (0.06V) 

Impedance: approx. 100K ohms 
Integrated record/playback connector (D.I.N.) 

Sensitivity: -42 db (6.15mV) 

Impedance: approx. 100K ohms 
Output: Line 

Output level: 0 db (0.775V) 

Impedance: optimum load impedance 100K ohms 

Binaural monitor 

Output level: -1 db (0.692V) 

Impedance: accommodates 10K ohm headset 
Integrated record/playback connector 
Output level: 0 db (0.775V) (D.I.N.) 

Impedance: optimum load impedance 100K ohms < 

Transistor: 21 silicon 
Diode: 4 

Dimensions: 15y 4 (W)x6-5/16(H)xl3"(D) 

Weight: Approx. 17 lbs. 3 ozs. 

Accessories: Empty 7" reel. Connection cord. Capstan. Pinch roller. 
Reel cap 

LIST PRICE: $289 



FEATURES: 4-track, 2-channel, stereophonic and monophonic recording 
and playback • Long-life, solid-state circuit • Smooth and wide fre¬ 
quency response • Simple to operate, functional design—single-lever 
control for all tape functions • Either horizontal or vertical operation 
• Two tape speeds, 7 J / 2 and 3% ips. V reel capacity; AC voltage 
selector; automatic shut-off switch; pause control; tape index counter; 
dual VU meters; integrated input and output connector • Attractive 
finish with beautiful wooden base. 


SPECIFICATIONS:_ 

Power requirements: 100, 110, 117, 125, 220 or 240 volts, 40 watts, 
50/60 cps 

Tape speed: Instantaneous selection 7% and 3% ips. 

Recording system: 4-track stereophonic and monophonic 
Frequency response: 30-18,000 cps at 19 cm/s ± 3 db 50-15,000 
cps at 19 cm/s 30-13,000 cps at 9.5 cm/s 
Signal-to-noise ratio: Better than 50 db 

Flutter and wow: Less than 0.19% at 19 cm/s. Less than 0.25% at 
9.5 cm/s 

Erase head: In line (stacked) quarter track 
Record/Playback head: In line (stacked) quarter track 
Level indication: Two VU meters (calibrated to 0 VU at 12 db below 
saturation of tape) 

Input: Low impedance microphone inputs—Transistorised (will accom¬ 
modate any microphone from 250-1K ohm impedance) 

Sensitivity -68 db (0.3 mv) 

High impedance auxiliary inputs 
Sensitivity -17 db (0.1 lv) 

Output: High impedance line outputs Auxiliary Record/Playback con¬ 
nector (D.I.N.) 

Operating position: Either horizontal or vertical 
Transistors: 9 silicon 
Weight: Approx. 16 lbs. 10 ozs. 

Dimensions: 14.2(W)x6.3(H)xll.4"(D) 

Accessories: SONY 7" empty reel. Capstan. Pinch roller. Connection 
cord 

LIST PRICE: $222 

DISTRIBUTORS— JACOBY MITCHELL & CO. PTY. LTD. 

Sydney, Melbourne, Brisbane , Adelaide 


To: Jacoby, Mitchell & Co. Ply. Ltd., 469-475 Kent St., Sydney 

Please send me information on Sony Tape Recorders & nearest Sony retailer. 

NAME . 

ADDRESS ... 


EA S54 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 



Leading exporter 

The managing director of Standard Telephones and Cable? 
Pty. Ltd. has announced that export figures recently released 
show that STC has retained its lead in the field of exporters 
of capital goods from Australia. He said that every manu¬ 
facturing division of the company contributed to this result. 
The company’s export successes in recent years have resulted 
in the winning of two major export awards—the Government’s 
E for Exports Award in 1964, and more recently the Hoover 
Export Award. 

Following a thorough study of the various markets, STC 
has, in the past four years, exported to 36 countries including 
Britain and the U.S.A.—home of its parent company Inter¬ 
national Telephone and Telegraph Corporation. There has been 
a significant penetration into markets previously dominated 
by European, Japanese or U.S. manufacturers. 

During the year, the company’s export manager spent 
four months on a comprehensive business tour of Asia, Europe, 
and North and South America. As a result of his tour, 
the company is currently receiving many inquiries from overseas 
sources for a wide range of products. Main orders received 
so far this year are from Malaysia, Columbia, New Guinea 
and Ecuador. 


Simulated lunar soil 

The Exploratory Research Division of the Norton Co. 
has created “moon matter” in a simulated lunar environment 
during a 12-month project for the NASA Langley Research 
Centre, Virginia, U.S.A. Powder produced in the simulated 
environment adhered to form self-supporting flakes and angular, 
gravel-like aggregates similar to the “rocks” seen in recent 


lunar photographs. The study supports Surveyor information 
that the consistency of lunar soil is more like wet sand than 
unconsolidated dust as previously feared. 

Extended baking at temperatures up to 400 degrees C 
reduced the amount of gas such as water vapour which 
might be released from the rock components during the 
vacuum process. Excessive release of gases could make close 
simulation of lunar vacuum more difficult and distort experi¬ 
mental results. Vacuum approaching the lunar environment 
wais established before beginning the process and maintained 
throughout the experiment. 

The ability to simulate lunar soil by aotually grinding 
the powder in a lunar vacuum allows experiments with more 
authentic material than previously possible. Large chambers 
can be constructed and equipped for more varied and advanced 
tests. The material selected for the vacuum grinding experiments 
was unweathered, dense black basalt. This rock has gained 
wide acceptance as being representative of lunar rock. In 
powder form, basalt has reflective characteristics close to those 
of the moon’s surface. Recent information supplied by 
Surveyor 5 also showed that the lunar soil chemical composition 
was consistent with the make-up of basalt. 


New IBM computer 

A new version of the model 20 system was introduced 
recently by IBM Australia Ltd., 168 Kent Street, Sydney. 
Described by the company as the “lowest-cost” system, the 
new configuration costs about 30 per cent less than existing 
model 20s. The new system is designed to provide punch-card 
users with a more economical entry into stored program data 
processing. As the users data processing requirements expand 
he may easily move to other model 20s with no reprogramming. 

The central processing unit has memory capacities from 


..tut 


Submarine's record dive 

The research submarine Deep Quest planted an American 
flag on the bottom of the Pacific Ocean on February 28, 
1968, as it reached its maximum designed operating depth 
of 8,310 feet. This surpassed depths reached by other tTue 
submarines—only observation bathyspheres with limited 
manoeuverability and restricted working capability have pene¬ 
trated deeper. The submarine surfaced after spending more 
than eight hours underwater south-west of San Diego. 

The Deep Quest, launched last July, was built by the 
Lockheed Missiles and Space Co., Sunnyvale, Califomia, 
U.S.A. Protecting the crew from the crushing pressures of 
great depths is an inner hull made of alloy steel nearly 
an inch thick. Water pressure at 8,000 feet is approximately 
3,500 pounds per squaire inch, or more than 230 times 
atmospheric pressure at sea level. The submersible’s shark- 
shaped outer hull is made of aluminium and is free- 
flooding. Water pressure inside and outside the hull is 
thus equalised. 

Deep Quest is battery powered and capable of continuous 
submerged operations for 24 hours at speeds up to 4i knots, 
and is equipped to support a crew for 48 hours. This 
enables it to be used for developing advanced underwater 
search and recovery techniques and to train aquanauts in 
these techniques. Other missions for which the Deep Quest 
might be used include diver support—providing a mobile 
pressurised platform for divers taking samples from the 
ocean floor—and performing research and check-out of 
advanced underwater acoustic systems and equipment. 


The flags which the crew of Deep Quest planted on the 
bottom of the Pacific Ocean 8,310 feet below the sur¬ 
face. Displaying the flags , with the dry-docked sub¬ 
mersible in the background, are pilot Glenn Minarcl 
left , and chief pilot Larry Shumaker . 
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PRESENTING the "JR" SERIES of 
FIELD and WORKSHOP MANUALS 



Published by WESTLEY CONTRACTORS PTY. LTD. 
P.O. Box 29, CHESTER HILL, N.S.W. 2162 


TRANSISTOR SERVICE MANUALS 

1967 “E” SERIES TWO VOLUME EDITION — This Series was 
compiled for the servicing of imported transistorised radios and con¬ 
tains data on: Crown — Global — Grundig — Hitachi — Lark 
—Mitsubishi — National — NEC — Nivico — Philco — Sanyo — 
Sharp — Silver — Sony — Standard — Sentinel — Telefunken — 
Toshiba — Victor. 

Technical Data consists of 1,000 pages including circuits, together with 
available data printed boards, chassis layouts and alignment. 

“Includes 1967 Supplement Group C4. 

Price: $46.00 complete or $23.00 each separately. 
Postage 75c. 

“A” SERIES MANUAL — Provides information on Australian, 
manufactured transistor radios, radiograms and record players, from the 
time they were first manufactured. Manufacturers represented are: 
Astor — AWA — Ferris — General Electric — Healing — HMV 
— Kriesler — Philips — Precedent — Pye — STC — Stromberg 
Carlson — Titan. 

Technical Data consists of 400 pages including circuits together with 
available data on printed boards, chassis layouts and alignment. 

Price $17.95. Postage 50c. 

CAR RADIO SERVICE MANUAL 

Featuring more than 350 pages on circuit diagrams, layouts, etc., for 
car radios, this is indispensable to any service organisation. 

Easy to read index for quick reference. Loose leaves enable the 
addition of new circuits. Hard backed plastic cover designed for 
field or workshop use. 

Manufacturers include: Astor — AWA — Austral — Auto vox — 
Ferris — Blaupunkt — HMV — Kriesler — Motorola — National — 
Philips — Pye — Stromberg Carlson. 

Range includes: Transistor, Hybrid and Valve Type receivers. 1965 
Supplement containing 26 models, is supplied with the Manual. 

Price $21.00. Postage 50c. 


TELEVISION SERVICE HANDBOOK 

1967 — TWO VOLUME EDITION, LJ SERIES. Features a wide 
range of Australian receivers, from the time they were first manu¬ 
factured. A must for every technician repairing TV receivers. 
Technical Data consists of over 800 pages including circuits and avail¬ 
able data on printed boards, chassis layouts and alignment. 
“Includes Groups 1-9 inclusive. 

VOLUME ONE INCLUDES: Admiral — Astor — AWA — Atlas 
—Austral — Bush Simpson — Bell — Blaupunkt — Classic — Crosley 

— Ekco — Electra — Ferris — General Electric — Graetz — 
Healing. 

VOLUME TWO INCLUDES: HMV — Hitachi — Kriesler — 

Mitsubishi — N.E.C. — Phillips — Pope — Precedent — Pye — 
Princess — S.T.C. — Stromberg Carlson — Saba — Southern Cross 

— Strauss — Sanyo — Sharp — Sony — Titan — Zenith. 

Price $48.90 or $24.45 each separately. 
Postage 75c. 

RADIO SERVICE HANDBOOK 

R.V. Series. Exclusively devoted to valve type sets manufactured 
between 1955 and 1966. 

Contains 700 pages with more than 300 circuits and many alignment 
schedules. Voltage charts and Chassis layouts. Hard backed plastic 
cover using loose leaf system. 

Manufacturers include: Astor — AWA — Electrosound — General 
Electric — Healing — HMV — Kriesler — Philips — Pye — 
Precedent — STC — Stromberg Carlson — Titan. 

Supplementary data positively identified and grouped with relevant 
circuit. Large page size 1314 x 8Viin. 1966 Supplement contain¬ 
ing 45 Models is supplied with the Manual. 

Price: $31.50. Postage 50c. 


TAPE RECORDER SERVICE HANDBOOKS 


VOL. 1: Contains data for Sony (38 models) Sanyo (7) Sharp (7) and 
Standard (3). In addition to the main circuit diagrams, there are 
printed wiring board patterns, photographs and many mechanical 
drawings including exploded views of many of the more complex 
sections of the machines. Loose leaf sections of the machines. Loose 
leaf form held between imitation leather covers (tan). Contents: 300 

pages - Price: $21.00. Postage 50c. 


VOL. 2: Covers data on National Models only. Thirty-four in all. 
Contents include circuit diagrams, printed wiring board patterns, 
photographs and many mechanical drawings of main parts. Trouble 
charts for most Models and instructions on dismantling, reassembling 
and adjustments. Loose leaf form held between imitation leathe; 
covers (red). Contents: 400 pages. 

Price: $23.50. Postage 50c« 


N.Z. TELEVISION SERVICE HANDBOOK 

This Handbook contains data on Autocrat—A.W.A.—Admiral—Bell—Dominion—G.E.C.—Green & Hall Ltd. 
—Hitachi — Mitsubishi—Mowat—N.E.C.—Philips—Pye —Princess—Redfern Radio—Sheffield—Sanyo—Sharp— 
Sony. 

This Series features a wide range of N.Z. receivers, from the time they were first manufactured. A Must 
for every technician repairing TV receivers. 

N.Z. RADIO SERVICE HANDBOOK 

Manufacturers include: Autocrat—Astor—A.W.A.—Bell —Clipper—Cromwell—Dominion—Gulbransen—Mowat 
—Pacemaker—Philips—Pye—Sony Pacemaker—Ultimate Ekco. 

Information included covers sets manufactured between 1955-1967 on valve radio, hybrid and transistor Models. 

ALL THE ABOVE MANUALS ARE AVAILABLE FROM: VITAL BOOKS LTD. of 15-19 Mt. Eden Road, 
AUCKLAND, N.Z. 


DISTRIBUTORS: 

RADIO PARTS 

PTY. LTD. 

562 SPENCER ST., MELBOURNE, 3000. Telephone: 
329-7888. Orders: 30-2224. 

City Depot: 157 ELIZABETH ST., MELBOURNE, 
3000. Telephone: 67-2699. 

Southern Depot: 1103 DANDENONG RD., EAST 
MALVERN, 3145. Telephone: 211-6921. 


General Accessories at: 

SYNDEY: 443 Concord Road, RHODES. N.S.W., 2138; 116 
Clarence St., 2100. 

ADELAIDE: 81-97 Flinders Street, 5000. 

BRISBANE: 50-54 Little Edward Street, 4000. 
TOWNSVILLE: Ingham Road. 

CANBERRA: 5 Pirie Street, FYSHWICK, A.C.T. 
MELBOURNE: 161 Sturt Street, South Melbourne, 3000. 
PERTH: 46 Miligan Street, 6000. 

HOBART: Homecrafts, 199 Collins Street, Hobart, 7000. 
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4,000 to 16,000 bytes (a byte is one character or two digits). 
Two units have been designed specially for the system. A 
new model of the 2560 multi-function card machine combines 
most of the functions of card reader, collator, gang punch, 
reproducer and sorter. It reads up to 310 punched cards a 
minute and punches 120 characters a second. A new model 
of the 2203 printer operates at speeds up to 600 lines a 
minute. Up to two 2311 disc storage drives, capable of storing 
5.4 million characters of information, are available with the 
new unit. This data is randomly accessible in an average 
of 60 milliseconds. 


Paging by telephone 

Melbourne and Sydney have an automatic electronic paging 
service reliable within the local telephone exchange areas. 
The service, designed and developed in Melbourne, is claimed 
to be the most advanced in the world. Internal short-range 
paging systems have been in use for some years. This wider 
system, known as Telmar, is operated jointly by the P.M.G.’s 
Department and Telmar Pty. Ltd., of South Melbourne. The 
Melbourne Red Cross Blood Bank was among the first 
subscribers. 

Contact is made by simply dialling a number on the 
office telephone. The user of the service is allocated a special 
unlisted telephone number known only to the office of the 
man to be contacted. When the number is dialled, a unit 
carried by the man somewhere in the city, emits an audible 
beep note, which he can stop. He then knows his office 
wishes to contact him and calls on the nearest telephone. 
The unit measures about 8in x 2in x 3in, is carried in a 
small leather case with shoulder strap, and is powered by 
rechargeable batteries. 


iiiiiiiiimiiiiiimiiiiiiitifiiiiiiiiiiiiiuiiimiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiimmiiiiiiimtitiiiiiiiiiiiiitmiiiii! 


PABX in Australia Square 

Of the initial tenants to occupy Australia Square in Syd¬ 
ney, eight have installed or will be installing Pentacosta Private 
Automatic Branch Exchange (PABX) systems designed and 
developed in Australia by Standard Telephones and Cables 
Pty. Ltd, For these organisations and firms, STC supplied 
more than 1,000 telephone lines in the building. 

The Commonwealth Department of Works, which occupies 
the first 12 floors, has a 50s0-line system with the capacity 
to extend to 800 lines when required. Chrysler International 
has a unique intercom arrangement built into their PABX sys¬ 
tem to serve executives, while the telephonists’ console has 
been fitted into a specially designed marble-topped reception 
desk. 



The PABX console recently installed by STC in the 
reception area of Chrysler International offices in 
Australia Square. 


Radio link in disaster 

When, on the night of January 14-15, 1968, parts of south¬ 
western Sicily were devastated by a prolonged and violent 
earthquake, the area telephone communications were broken. 
Within 72 hours, Marconi Italiano, a subsidiary of The Mar¬ 
coni Company, had prepared and installed a fully equipped 
mobile radio shelter in Santa Margherita Bellice, a village at 
the centre of the disaster area. Forty-eight telephone channels 
and radio links were quickly made available restoring contact 
with the outside world and within the earthquake’s penumbra. 
On following days more tremors occurred but the telephone 
and radio links, so essential to the rescue and welfare oper¬ 
ations, remained intact. 



The Marconi radio shelter , containing MH150 radio 
link and MXtelephone multiplex equipment, in Santa 
Margherita Bellice , Sicily . 




Assembling an orbiting telescope 

A technique for remotely positioning the segments of a 
composite mirror in a simulated space environment is considered 
to be a major breakthrough in efforts to develop a large 
orbiting astronomical telescope. Under a National Aeronautics 
and Space Administration contract, engineers and scientists of 
the Perkin-Elmer Corporation in the U.S.A. developed the 
method and the equipment used to precisely align three 
segments of a 20in-diameter mirror in a space chamber. The 
technique, known as active optics, is held to be feasible for 
remotely positioning the segments of a composite lOft-diameter 
or larger telescope in space. 

Alignment of the mirror segments to a tolerance of less 
than a millionth of an inch was accomplished in the experi¬ 
ments. The equipment used included a laser interferometer 
and other sensing devices, an image scanning detector, scan 
generator, figure analyser, and power amplifiers for the actuators 
used to position each mirror segment. 

A number of advantages can be gained by using composite 
mirrors for space telescopes, according to a company spokesman. 
A space telescope can “see” better than an earth-bound one, 
whose resolution is hampered by atmospheric phenomena. To 
obtain the better resolution above the atmosphere, however, 
the shape of the mirror must be maintained to much closer 
tolerances than for a ground-based telescope. Use of a composite 
mirror whose segments can be aligned in space, and then 
kept in alignment, provides a suitable solution. Warping due 
to differential temperature changes could also be reduced, if 
not eliminated, by the use of composite mirrors. 

NCR computer range 

A new family of computer systems was introduced 
simultaneously in cities around the world recently by the 
National Cash Register Company. The company said that 
the versatile new computers, called the NCR Century Series, 
will provide users with greater performance than ever before 
available with systems in their price range. Initially, NCR 
is releasing two lines of the new family—the small-scale 
Century 100 and the medium-scale Century 200. The new 
range also includes a large-scale Century 400 to be released 
at a later date. 

The Century series is described by NCR as a full family 
of compatible computer systems designed to meet the data 
processing needs of a wide range of users, including the 
first-time computer user as well as the advanced user employing 
real-time concepts. Applications range from all types of business 
data processing to special scientific uses. A full line of peripheral 
equipment has also been introduced by the company. This 
includes card readers, printers, magnetic tape handlers, add-on 
discs and a high-capacity card random access memory. 
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new, comprehensive 
super radiotron 
valve manual 
from AWV 

$ 1.75 


write 


now! 



Complete and post the coupon for immediate despatch 
of the new Super Radiotron Valve Manual from A.W.V. 
It lists and specifies over 600 valves currently avail¬ 
able in eight classes, and represents the latest and 
most definitive reference for all fields of the industry. 

A.W.V. leads the way in the development and manu¬ 
facture of high quality components for Australian 
communications systems and serves the industry 
with a continuing information service designed to 
provide current reference on all aspects of com¬ 
ponents. 


Please send me, post paid, the new Super 
Radiotron ValveManual. 

Sales Dept. Amalgamated Wireless Valve 
Co. Pty. Ltd., Private Mail Bag. P.O. Erming- 
ton 2115 


NAME: . 

ADDRESS: 


I enclose a cheque/money order to the value of $1.75 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

Sydney • Melbourne • Brisbane • Adelaide 


AWV109 
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Nelcon II, 1968 

The New Zealand National Electronics Convention — 
Nelcon II — is to be held at the University of Auckland, 
New Zealand, from August 20 to 28, 1968. This convention, 
sponsored by the Institution of Electronic and Radio Engineers 
and the New Zealand Electronics Institute (Inc.), will once 
again reach a high technical level and form a meeting place 
for electronics personnel from all branches of the industry. 

During the conference there will be time for general 
discussions and institute meetings, as well as social functions, 
a trade exhibition, films, symposia, and a number of different 
streams of papers on various subjects. The symposia will 
be on: Integrated circuits and the electronics designer; Com- 
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Transmission measuring set 



This P.M.G. technician is using a transmission measur¬ 
ing set made by Amalgamated Wireless (Australasia) 
Ltd. to check a rural carrier system. The company has 
designed and built a range of multi-purpose solid- 
state portable transmission measuring sets for use 
throughout the toll system . The complete range in¬ 
cludes nine separate pieces integrated into the fault 
control of subscriber trunk dialling (STD). 


munioations for computers; Automation for primary production 
in New Zealand. 

Papers are being presented in these five sections: Com¬ 
ponents and instruments; Applied electronics; Research elec¬ 
tronics; Communications; Data handling. Further details of 
the convention may be obtained from The Secretary, P.O. 
Box 3266, Auckland 1, New Zealand. 

Computer audio response 

A new data communication system uses computer-stored 
information to generate a spoken reply through a telephone 
hand set. The Burroughs Corporation Audio Response System 
can retrieve and play back data, or it can be used to send 
coded data to a computer memory through a touch tone 
keyboard. A request is transmitted over conventional telephone 
lines to the computer which locates the information and 
formulates codes causing the voice response generator to produce 
the correct answer. 

The voice response generator’s memory is a rotating, 
cylindrical, photographic film containing 64 parallel tracks on 
which numbers, words, phrases and silence are recorded. Photo¬ 
electric cells read the tracks as they pass by, and words or 
numbers are selected as instructed by the program in the 
proper sequence to compose a message. One track is silent 
and provides timing and pauses desired in messages. The 
other 63 tracks can contain three words or numbers, each 
of half a second duration, or a phrase up to one and a 
half seconds long. Messages may be variable as to length 
and word construction, and may be sent to only one line 
or up to 128 lines simultaneously. 

I.R.E.E. Convention, 1969 

The Wentworth Hotel, Sydney, has been chosen as the 
venue for the bi-annual Convention of the Institution of Radio 
and Electronics Engineers Australia to be held from Monday, 
May 19, to Friday, May 23, 1969. The technical program 
will again follow die pattern of previous conventions with 
the emphasis on practical papers reporting new work and with 
selected review papers. Intending authors are requested to 
notify the institution of their intention to submit original 
papers for presentation at the convention. Further information 
is available from the General Secretary, The Institution of 
Radio and Electronics Engineers Australia, Box 3120, G.P.O., 
Sydney, N.S.W. 2001. 

New members for A.T.D.A. 

Two more companies have joined the Australian Telecom¬ 
munications Development Association to bring the membership 
to 32. They are T.R. Services Pty. Ltd., of 276 Castlereagh 
Street, Sydney, a subsidiary of Email Ltd., and Allied Capacitors 
Pty. Ltd., of 752 Pittwater Road, Rrookvale, Sydney. One of the 
most important phases of activity of the association is the 
determined effort to bring to the notice of the Federal Govern¬ 
ment the capacity of local industry to provide equipment for 
the defence services. 

Braille typewriter 

An electric typewriter, developed by IBM Corporation, is 
said to be the only powered machine for individual use in 
originating Braille. It can be operated by anyone who knows 
how to type, and makes the preparation of a Braille document 
almost as easy as typing an ordinary letter. A sighted typist 
does not need to know Braille as the keyboard is similar to 
that of normal typewriters. 

The type on the machine embosses an entire Braille symbol 
in a single stroke at the touch of a button on the keyboard. 
The machine includes an “erase” lever, which when struck 
flattens out all the embossed dots in the incorrect cell—the 
typist can then strike the correct character. Both grade I and 
grade II Braille can be prepared on the typewriter. Grade II 
employs contractions instead of full words and is the most 
widely used. 
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TV for eye research 

A miniature high quality TV camera 
designed specially to help in eye treat¬ 
ment is seen here being tested in Lon¬ 
don by Professor J. Barrequer, an em¬ 
inent Spanish eye surgeon, before he 
returned with it to Barcelona. The BC 
930 camera has been developed by 
EMI Electronics, Hayes, Middlesex, 
England, for installing in confined 
locations. It is only 1.7in in diameter, 
uses a \in vidicon camera tube and 
gives high resolution pictures with a 
low noise level . 
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C.C.T.V. 


ABOUT SHIBADEN 

Shibaden products are the result of extensive research by 
one of the world’s leading electronic equipment manu¬ 
facturers. They have achieved the combination of high¬ 
est quality with low cost. Professional engineers find 
that Shibaden reliability and advanced design compares 
more than favourably with that of products two or three 
times the price. All Shibaden equipment is designed for 
Australian standards. 

SHIBADEN VTR 

The Shibaden VTR system is composed of three basic 
units: The SV-700 Video Tape Recorder, the TU Moni¬ 
tor series (with choice of 12in, 19in or 23in models) and 
the HV-50 Television Camera. All three instruments are 
manufactured by Shibaden under the most rigid standards 
of quality control. 

This system has been designed to meet the demand for a 
portable, relatively economical and high-quality video tape 
recorder system for educational, business or entertainment 
usage. 

THE SYSTEM 

Model SV-700 is a solid-state portable helical scanning 
video tape recorder employing two rotary heads. The 
heads are made of a specially developed metal for a 
longer recording life. Conventional TV receivers may be 
used with the SV-700 with modification. 


The Video Tape Recorder can be purchased from as low 
as $940. 

There are two receiver/monitors specially designed for 
use with the Model SV-700. These are Models TU12E 
and TUI9, 12in and 19in viewing screen respectively. A 
23in model will be available shortly. 

As a receiver, recordings can be made of whatever it 
receives. As a monitor and used with one of Shibaden’s 
extensive range of cameras, it serves as a viewfinder and 
an aid in picture composition. 

The Shibaden cameras will operate under normal room 
lighting conditions without additional artificial illu¬ 
mination. 

One distinct advantage that the Model SV-700 Video 
Tape Recorder has over most VTRs is interchangeability 
of its video tapes between all Shibaden machines. 

AFTER RECORDING 

Shibaden’s video tape recorder system is designed so that 
it is possible to add voices and sound on a previously 
recorded tape of pictures alone. The system may also be 
used as an audio recorder only, if desired. 

One Hour Continuous Recording: 

Recordings up to a full hour can be made on Shibaden’s 
standard 7in reel. 

Stop Motion Viewing: 

Single frame viewing is possible for a closer inspection 
of each frame if desired. 


1Go»C3 


Sole Australian Agent 




(BOira SMrti] 


SYDNEY 
49 Market St. 
2-0663 


MELBOURNE BRISBANE 

178a Flinders St. 206 Boundary St. 

63-2931 2-1438 


ADELAIDE 
161 Halifax St. 
23-1613 




PERTH 

59 Stirling St. 
28-1131 
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... the most wanted feature on record 
player units today ... a revolution¬ 
ary development! The Garrard cueing 
controls eliminate the danger of acci¬ 
dental damage to records or stylus 
through manual handling; work three 
ways: 

1. To lower the tone arm gently to 
the record without manual handling. 


LAB80 MKII 
with hydraulically 
pperated cueing 
tab control 


Life support system 

A two-gas regenerative life support 
system designed to provide astronauts with 
water and oxygen on space missions last¬ 
ing up to a year or more has successfully 
completed a 30-day test run at Lockheed 
Missiles and Space Co. in the U.S.A. 
The system is called regenerative because 
it works in a continuous closed cycle 
with the small amounts of chemicals in 
the space cabin, reclaiming breathable 
oxygen from carbon dioxide and drink¬ 
able water from human body wastes. 

The life support system went through 
the kecent test in a laboratory situation 
only. Carbon dioxide, water vapour, atmo¬ 
spheric contaminants, and urine were 
introduced into the system in the amounts 
which would be produced by four men. 
Oxygen and water were drawn off in 
amounts which would be consumed by 
four men. The temperature, humidity and 
pressures of the two gases remained well 
within design limits throughout the test. 


containing fuel, using standardised units. 
Through these, ordinary light water is 
pumped and boils from the heat of fission 
to provide steam for the generators. The 
fuel is slightly enriched with the fissile 
isotope uranium 235, but the reactor will 
work efficiently with natural uranium. 

Metric system 

The New Zealand Government is setting 
up a committee to investigate the metric 
system of weights and measures and to 
report its findings on whether or not the 
system should be adopted by New Zea¬ 
land. Use of the metric system is already 
legally permissible, and has been extended 
into the fields of building, architecture, 
engineering, medicine and pharmacy. 

The Canadian Parliament has given the 
first reading of a bill designed to provide 
for the study of the applicability of the 
metric system to Canada. The bill provides 
for the appointment of a commission of 
senior public servants to review the 
matter and, if it finds itself in favour 
of a change to metric, to recommend 
methods and a timetable. 

Studio equipment 

A Telefunken D300 system for the sel¬ 
ective transmission of speech throughout 
their studios over two, four or six chan¬ 
nels has been installed in a Sydney 


Environmental testing 

To prove the suit¬ 
ability of its new 
solid-state VHP FM 
mobile radiotelephone 
for operation in cold 
mountainous areas 
or the tropical areas 
of Australia, Malay¬ 
sia and other Asian 
countries, Philips 
T e 1 ecommunications 
of Australia Ltd. 

(formerly T.C.A.) re¬ 
cently subjected a 
unit to rigorous cli¬ 
matic and durability 
tests. There were in 
addition to the man¬ 
datory electrical para¬ 
meters laid down by 
the P.M.G.’s Depart¬ 
ment. 

Based upon the 
comprehensive British 
interservices tests 
KII4 and DEF133, 
the tests covered conditions of dry heat, 
damp heat, low temperature, vibration, 
bumping, dropping and dust and sand 
penetration. The tests were conducted by 




Nuclear power development 

The official opening of the Steam Gen¬ 
erating Heavy Water Reactor on February 
23, 1968, at Winfrith Heath in Dorset, 
England, marked an important stage in 
the British development of nuclear power. 
The U.K. Atomic Energy Authority has 
designed and built the 100MW reactor in 
four years for a total cost of over $ 34- 
million. The U.K.A.E.A. considers that 
the reactor is better than any other water 
reactor available, and is capable of cap¬ 
turing a reasonable share of the market in 
Britain and overseas. Among the coun¬ 
tries interested are Australia and New 
Zealand. 

The new reactor’s attractions stem 
mainly from its simplicity of design and 
its proven engineering -techniques. To in¬ 
crease capacity, all that is necessary is 
to step up the number of pressure tubes 


Mr K. Kald, assistant quality control officer, makes 
adjustments to the bump testing machine during 
tests on the new FM radiotelephone. 


the company’s quality control department 
in conjunction with the Weapons Research 
Establishment’s Environmental Testing 
Section at Salisbury, South Australia. 


television station. Although only one in¬ 
ductive loop is required, all channels can 
be used individually without cross modu¬ 
lation. Operating in the 40 to 120KHz 
range with 50 per cent AM, the system 
functions without interference to or from 
cameras, monitors or other studio 
equipment. 

The pocket-size receivers are fitted with 
a hearing aid type of earpiece and a 
switch to select the appropriate chan¬ 
nel. The director’s microphone can be 
located at any convenient point and 
switched to the desired channel for indi¬ 
vidual commands with the option of 
group calling if required. The director has 
contact with mobile personnel at all times 
and instructions can be issued without 
interfering with the action. Further infor¬ 
mation can be obtained from the Austra¬ 
lian agents, Manufacturers Special 
Products, 47 York Street, Sydney. Cf 


2. To pause (and then continue when 
ready) during single or automatic play. 

3. To locate any record groove accu¬ 
rately and safely. 

Built-in cueing controls are featured 
on three of Garrard’s new automatic 
turntables: 


50 MKII 
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TRANSISTOR BROADCAST 


For quite a while we have been asked when we are going to 
describe a broadcast tuner, using solid state devices. In re¬ 
cent times, ceramic filters centred on 455KHz have ap¬ 
peared and may be used to replace the familiar IF trans¬ 
former in a number of cases. We have developed a simple 
broadcast tuner around both transistors and these ceramic 

filters. 

By Ian Pogson 


With the appearance of the ceramic 
IF filters on the Australian market 
and with the thought in mind that 
we are constantly being asked when 
we are going to describe a high quality 
broadcast tuner, we decided to take 
a good look at the situation. Some of 
the problems and questions which 
arise when considering a solid state 
wide-range broadcast tuner are any¬ 
thing but funny. 

Some of the major points to be 
solved are satisfactory AGC perform¬ 
ance, freedom from cross-modulation 
and the method of obtaining a 20KHz 
band-width. Recent developments point 
to possible solutions to each of these 
problems, and so they may be tackled 
with some confidence as to the out¬ 
come. 

First, however, we considered that 
it would be a good idea if we went 
to work on something less ambitious 
and use the experience gained from 
such a project in a more complex unit 
later on. In short, this tuner is the 
outcome of preliminary investigations 
into the problem. 

Two different makes of filters, having 
their origin in the Orient, have come 
to our notice. One series is imported 
by International Resistance Co. (A/sia) 
Pty. Ltd. and the other series by 
Standard Telephones and Cables Pty. 
Ltd. Each senes has its own set of 
characteristics and between the two of 
them quite an interesting and useful 
range is catalogued. 

These filters make use of the piezo¬ 
electric properties of certain ceramic 
materials. Without going any further 
into the technical intricacies of these 
devices, we can consider some of the 
advantages they offer. They are very 
small, much smaller than the smallest 
IF can which is currently available. 
They are also very low in cost, con¬ 
siderably less than the coil counter¬ 
part. Another important advantage is 
the fact that they do not have to be 
aligned and this can make the job of 
setting up a tuner very much easier 
than previously. 

So much for the advantages. As may 
be imagined, they have a disadvantage 
or two as well. In the simple and 
low-priced units, the skirt selectivity 
is not good and they >are also subject 
to some spurious responses. An answer 
to these problems, paradoxically 
enough, is to use an LC IF trans¬ 
former in conjunction with one or more 
ceramic filters. This avoids the pro¬ 
blems mentioned and it does not upset 
the IF alignment advantage. 

The filter we settled for is the type 
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SF455D, made by Murata and imported 
by I.R.C. This unit is actually two 
simple filters back-to-back, encap¬ 
sulated as one unit. The two sections 
are top-coupled with a 150pF capacitor. 

As the skirt selectivity leaves some¬ 
thing to be desired, a second unit, 
type BF455A, is used to shunt the 
470 ohm emitter resistor of the asso¬ 
ciated amplifier. This steepens the skirts 
and this combination with the 150pF 
coupling capacitor gives a nominal 
bandwidth of 5KHz at 3dB. 

The Murata ceramic filters just 
referred to are being made available 
by I.R.C. via their interstate agents 
throughout Australia. You should have 
no difficulty in obtaining these units 
through your local dealer. So much 
for the filters. Let us have a look at 
the circuit details. 

Four transistors are used in all. The 
first one functions as a self-oscillating 
mixer, with an aerial coil tuned to 
s gnal frequency in the base circuit. 
There are two aerial inputs, one 
straight into the primary of the coil 
and the other is fed via a 4-60pF 
trimmer. The latter arrangement allows 
for adjustment, so that a wide range 
of signal levels may be handled. A 
220pF capacitor provides some extra 
coupling between the primary and 
secondary windings of the coil and 
improves the sensitivity at the high 
frequency end. 

The oscillator coil has three wind¬ 
ings. The main winding is tuned and 
controls the oscillator frequency and 
one each of the other two windings 
is connected in the collector and 
emitter circuits. The result is a very 
satisfactory oscillator. Also in the col¬ 
lector of the mixer is the tuned 
primary of an IF transformer. The 
secondary feeds into the base of the 
first IF amplifier. The collector load 
is resistive and couples straight into 
the SF455D ceramic IF filter and this, 
in turn, feeds into the base of the 
second IF amplifier. 

As mentioned earlier, this filter con¬ 
sists of two separate units. These are 
coupled in this case with 150pF. A 
smaller value will give a narrower 
bandwidth which is sharper than we 
need. The value of 150pF is the maxi¬ 
mum which we can use and gives an 
acceptable compromise between selec¬ 
tivity and audio frequency response. 
The BF455A filter, across the emitter 
resistor, contributes to better skirt 
selectivity to avoid adjacent channel 
interference. 

The second IF amplifier is straight¬ 
forward and is RC coupled into the 
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fourth transistor which functions as 
a class B detector. This is not unlike 
the anode bend valve detector. An 
advantage of the class B detector is 
that it gives quite a useful amount of 
amplification, resulting in a high level 
of audio output. 

The AGC system is relatively simple, 
but it is also very effective. Referring 
again to the circuit, the first IF ampli¬ 
fier obtains its bias from the collector 
of the class B detector, through a 
voltage divider consisting of a 100K 
and a 33K resistor. This is set up so 
that the IF amplifier is normally 
biased with no signal present. Bias for 
the second IF amplifier is obtained 
from a voltage divider, with a 220K 
and a 22K resistor, the latter being 
referred to the emitter of the first IF 
amplifier. Finally, a germanium diode 
is connected between the junction of 
a IK and a 3.3K resistor in the collec¬ 
tor of the first IF amplifier, and part 
of the primary winding of the IF 
transformer. 

If we consider a low level signal 
at the aerial terminal, the signal will 
be amplified in the usual way. The 
class B detector is so biased that there 
is only a small amount of collector 
current flowing. This means that the 
collector voltage is only a little less 
than the supply voltage. The signal 
at the base of the detector causes an 
increase in collector current, with the 
result that the collector voltage falls 
in value. This means that the forward 
bias on the first IF amplifier is reduced 
and so its collector current falls, result¬ 
ing in a drop in gain. 

As the first IF amplifier collector 
current falls, so does the voltage drop 
across the 470 ohms emitter resistor 
drop in value. As this is part of the 
bias circuit for the second IF ampli¬ 
fier, its collector current will also fall, 
resulting in a drop in gain. 

If the signal input to the aerial 
terminal is increased, then this process 
will also increase and so it will hold 
the audio output to a relatively con¬ 
stant level. However, this simple 
arrangement will only function satis¬ 
factorily over a restricted signal input 
level range. To overcome this, the 
germanium diode is added across part 
of the IF transformer. 

This diode is normally reverse biased 
when there is either no signal, or 
the signal is only at low level. In other 
words, the voltage at the IF trans¬ 
former end is more positive than the 
voltage at the junction of the IK and 
3.3K resistors. Under these conditions, 
the diode has a high resistance and 
has little or no effect on the operation 
of the transformer. 

As the incoming signal level is 
increased, the collector current of the 
first IF amplifier is further reduced 
and so the voltage at the 1K-3.3K 
resistor junction falls to a value below 
that at the IF transformer. The diode 
begins to conduct and the resistance 
assumes ta low value and becomes 
lower as the voltage difference 
increases. This low resistance effec¬ 
tively shunts the tuned winding of the 
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IF transformer and introduces a pro¬ 
gressively increasing loss to the circuit. 
By this means, quite strong signals 
can be controlled effectively, thus 
giving a good AGO characteristic. 

To give some idea of the perform¬ 
ance, here is a brief specification: 

Hie sensitivity measured at 600KHz 
is 10 microvolts, modulated 30 per 
cent, for 0.2 volt peak-to-peak audio 
output. 

Maximum audio output is about 
3 volts peak-to-peak. 

Selectivity, approximately 5KHz at 
3dB. 

AGC characteristic. (With trimmer 
set to avoid overload at lOOmV.) For 
60dB increase in signal input, from 
100 microvolts to 100 millivolts, the 
audio output increases by about lOdB. 

The unit has been designed to 
operate from a 6 volt supply, and the 
current under no signal conditions is 
about 4 milliamjps. This drops to a 
little above 3 mtlliamps on a strong 
signal. Under these conditions the 
tuner may be operated from la battery 
source. This can be made up con¬ 
veniently with four penlight cells which 
may be clipped into a plastic moulded 
carrier specially made for these cells. 

If you wish to operate the tuner 
from a 9 volt source, then you may 
do so simply by feeding the supply 
through a 680 ohm resistor. Readers 
may also have other ideas about a 
source of DC supply and provided it 
is well filtered and reasonably well 
regulated, it should be quite satis¬ 
factory. In point of fact, the unit will 
operate satisfactorily from about 5i 
volts to 8 volts. Needless to say, the 
audio output and overall performance 
vary to some extent. 

Although we have not provided a 
volume control, this can be fitted 
should it be needed. The output electro¬ 
lytic capacitor may be fed into the 
top of a 10K potentiometer, with the 
other end earthed and the audio out¬ 
put may be taken from the rotor. 

Although the general idea is to feed 
the output of the tuner into a suitable 
audio amplifier, there is sufficient level 
to drive a pair of high impedance 
headphones. 

The final version has been built up 
on a printed wiring board, which 
measures only 5in x 3in. The assem¬ 
bled board has been mounted on the 
bracket of a dial kit which is offered 
by RCS Radio and the whole tuner 
may be assembled fend tested in one 
evening. 

Before reaching the printed board 
version of this unit, in common with 
most other devices, it had to be deve¬ 
loped. Without going into too many 
details, prior to making one up on a 
printed board we simulated the board 
assembly by building up the first one 
on a piece of Veroboard. This is a 
precautionary measure fes, in this state, 
changes could be made without much 
difficulty. Having satisfied ourselves 
that all was well, we proceeded to 
make a wiring board. 

By this time, you may be asking. 
Why all the detail? The point is, if 
you would like to make up the tuner 



but, for some reason, you do not want 
to use a printed board, then you may 
build one on Veroboard just as we 
did. To this end we have taken pictures 
of this particular unit so that you may 
be able to duplicate it. It will be 
necessary to use the coded picture 
of the printed board to locate the 
components, but they are all in (about 
the same relative positions. 

From a constructional point of view, 
readers should have few problems, if 
any. This applies particularly if you 
use a printed wiring board to start 
with. It is reasonable to assume that 
some manufacturers will make these 
boards available. Some of the com¬ 
ponents used are worthy of comment. 
By now, you may have noticed that 


we are using a 3-gang miniature 
padderless tuning capacitor, and that 
only a 2-gang is required by the circuit. 
The reason for this is that only 3-gang 
units airc available. However, if you 
wish to make a more elaborate unit 
in the future, then the other section 
may come in usefid. 

Closely associated with the gang are 
the aerial and oscillator coils. These 
have been specially made available for 
this project by Aegis Pty. Ltd. The 
IF transformer is also made by this 
manufacturer. Although the board is 
made to take these coil units, it is 
possible that other manufacturers may 
make similar coils available. 

The complete dial assembly kit is 
made by R.C.S. Pty. Ltd. and includes 



This coded view shows where all the components are located and 
should he followed closely. Builders using the Veroboard base can 
also follow this layout , as it is substantially the same as the printed 

board. 



This picture shows some details of the dial assembly . The L bracket 
as supplied by RCS Radio will have a shorter base than this one. 
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n. A ferrite core so shaped that a coil 
wound on it will be totally enclosed. 
Unique device of self-tapping screw in 
plastic sleeve gives ±7°( inductance 
adjustment without backlash. 
Vibration-proof. Used in manufacture 
of inductors and transformers. 

(syn. pot core) 


You won't find an entry for 'Vinkor' 

or 'pot core' in the dictionary. But as we make 

them, we feel qualified to fill the gap. 


Frequencies from 400Hz to 15MHz. 
Diameters from 10mm to 45mm. 
Permeabilities from 25/u.e to 400/*e. 

All the types recommended in 
BS4061:1966 (LA2000 range) 
plus those outlined in 
I EC Publication 133 (LA3000 range). 

And a choice of housings 
—standard metal nut-and-bush 
mountings or a clip-and-board assembly. 


Simpler to work with — 
that's the Milliard 
Vinkor range 

You get precise inductance without core 
grinding—to an accuracy of ±0.02%—with 
long term stability of 0.01%. 

Choosing a ferrite ceramic pot core? Full 
mechanical and electrical data on the Mullard 
Vinkor range is available now from the Tech¬ 
nical Service Department. 


Mullard 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, COLLINGWOOD, VIC. 3066. PHONE: 41 6644 

Associated with MULLARD LIMITED, LONDON 
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the bracket on which to mount the 
completed board assembly, the dial 
scale, pointer, pulleys, spacers, screws, 
nuts, drum and cord. It will be neces¬ 
sary to drill three or four new holes 
on the bracket, so that it will take 
the new board, but we will say mbre 
about that later on. 

The transistors which we used in 
the prototype are all Fairchild 
2N3693s, but there is no reason why 
Mullard type BF115, STC TT330 and 
possibly others should not be used. 
The earth lead on the BF115 may have 
to be left floating in most cases, but 
this should not present any problems. 

The process of assembling the com¬ 
ponents on the board is very simple, 
but a certain amount of care must be 
taken. Be sure to follow carefully 
the coded picture. It is quite easy to 
put in place a resistor or other com¬ 
ponent which is the wrong type or 
value. You will also notice that the 
coils can only be fitted in one way. 
Any attempt to force them will result 
in damage. 

There is no particular sequence in 
which the components should be fixed. 
However, the smaller ones could be 
done first, leading up to the coils and 
then the gang. An exception would 
be the semiconductors, which should 
be left until last. Care should be 
taken when soldering not to overheat 
any components. This applies particu¬ 
larly to the transistors. Generally, the 
copper of the board takes solder so 
readily that soldering can be done 
with a minimum of heat. 

Assuming that the board has been 
assembled and checked for any pos¬ 
sible errors, the unit may be fixed to 
the bracket of the dial assembly. As 
mentioned earlier, it is necessary to 
drill some new holes to take the l/8in 
mounting screws. You will see that 
there are two holes 2 5/8in apart and 
9/16in from the top edge of the 
bracket. On this line, drill a hole 
7/8in to the right of the left hole. 
Then drill another hole' on the same 
line, to suit the mounting hole at the 
top right-hand corner of the board. A 
third hole is then drilled to suit the 
mounting hole at the bottom left-hand 
corner of the board. 



For builders wishing to paddle their own canoe , here is a picture of 
the original prototype using Veroboard. It performed exactly the same 
as the subsequent printed board version. 



This view of the Veroboard unit shows the component layout clearly 
and may be used in conjunction with the coded picture. 



No difficulty should be experienced in following the circuit diagram. 
Note particularly the ceramic filters and the ACG diode. The 680 ohm 
resistor is only needed for nine volt operation. 
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Computer processes taught thoroughly... 
learned completely-with 

THE RCA DIGITAL COMPUTER LOGIC SYSTEMS TRAINER 



Your students understand computer principles because 
they use the RCA Model 1600 Trainer to construct and 
operate all basic computer logic configurations. 


The all solid-state Model 1600 af¬ 
fords students maximum efficiency 
of operation. Students easily connect 
circuits on the conveniently slanted 
front panel. Prominent lines sepa¬ 
rate functional areas. Logic symbols 
conform to MIL STD specification 
806B. 

Two compact logic panels (1754" 
x 19" and 554" x 19") give students 
access to 16 flip-flop circuits, 32 bus 
jacks, 16 “AND” gates, eight invert¬ 
ers and four “NAND” gates. (A 
Model 1600 Trainer without the 
smaller panel is available at lower 
cost.) Color-coded jacks, patch cords 
and plugs are provided for simpli¬ 
fied circuit tracing and input-output 
identification. 

Students can trigger Model 1600 
circuit operations manually — one 
pulse at a time — and observe ex¬ 
actly what happens. Or' they can 
operate circuits at various pulse 
rates under control of a multivibra¬ 
tor clock. The slow-motion feature 
of the “1600” contrasts with the 
split-second processing of an actual 
computer, which cannot be slowed 
down to show individual operations. 

For instructor demonstration 
RCA has designed the Model 1700 


ItCJI 


Digital Computer Logic Systems 
Demonstrator. The Model 1700 is 
twice the size of the student model, 
includes larger display lamps, and 
has the full operational capability 
of the “1600”. 

A comprehensive experiment 
guide and instruction manual are 
supplied, prepared specifically for 
Models 1600 and 1700, respectively. 

Additional RCA Electronic Train¬ 
ers, both in Student Laboratory as 
well as Instruction Demonstration 
units available on the following:— 
Fundamental Electrical Electronic 
Principles, AM & FM Radio and 
Receivers transmitters, Pulse 
circuits for television and radar 
systems, Microwave systems, 
Synchros, Servo mechanisms. 

For complete information on 
RCA’s versatile student labora¬ 
tory trainers and instructor 
demonstrators, mail this coupon 
today to your nearest RCA 
office. 


TO RCA EDUCATIONAL PRODUCTS DIVISION 
SYDNEY: 219 Elizabeth St., 2000. Tel. 61 8541 
BRISBANE: 143 Wharf St.. 4000. Tel. 2 7884 
MELBOURNE: 2 Stephenson St., Richmond, 3121. 
Tel. 42 4586 

ADELAIDE: 99 Currie St., 5000. Tel. 51 7870 
PERTH: 280 Stirling St.. 6000. Tel. 28 5057 

Name: _ _ 

Title:... 

Organisation:....... 

| Address:.. ..... 

I .....State: _ 


RCA48X.102M 


The board is now mounted on the 
bracket, using the spacers, screws and 
nuts provided in the dial kit. The 
rest of the dial parts axe now 
assembled and this is easy to do just 
by following the instructions provided 
with the dial kit. If you are going 
to use a volume control on this unit, 
then it may be mounted and wired at 
this stage. Depending on power supply 
arrangements, it may be a good idea 
to use a volume control with a switch. 
This is a matter for the constructor 
to decide. 

The construction of the unit is com¬ 
plete at this point and the Simple pro¬ 
cess of alignment can follow. Even 
before this, with the tuner connected 
to a suitable amplifier or a pair of 
headphones and an aerial, it would be 
worthwhile to switch on and check for 
signals. Provided there are some rea¬ 
sonably strong signals available, there 
should be no difficulty in tuning one 
or more, as a preliminary check. 


PARTS LIST 


iiiiiiiiiiiiitiimiimiinuii 


1 Printed wiring boprd, 68/51 
1 Dial Kit , R.C.S. No. 461 • 

1 3-Gang capacitor , Roblan 200pF- 
90pF-200pF , padderless 
l Philips trimmer 4-60pF 
1 Aerial coil to suit gang, Aegis or 
similar 

1 Oscillator coil to suit gang, Aegis 
or similar 

1 l.F. transformer, 455KHz, Aegis 
ST45C or similar 
1 Ceramic filter , Murata SF455D 
1 Ceramic filter, Murata BF455A 
4 Transistors, 2N3693, BF115, 

TT330 

1 Germanium diode, OA91, 1N60A 

RESISTORS (i watt) 

4 470 ohms 2 22K 

2 3JK 1 33K 

] y* i iook 

1 5 6K l MR 

1 18K 1 220K 


CAPACITORS 


1 150pF Styroseal 
1 220pF Styroseal 
1 390pF Styroseal 
1 470pF low voltage plastic 
1 .0047uF low voltage ceramic 
1 .01 uF ceramic 
1 01 uF low voltage plastic 
3 047uF low voltage ceramic or 
plastic 

1 0.1 uF low voltage ceramic or 
plastic 

1 0.47uF low voltage ceramic or 
plastic 

1 5uF 12VW electrolytic 


Assuming success, we can now carry 
out the alignment. First of all, set 
the dial pointer so that it is under the 
vertical line at the right or low fre¬ 
quency end of the dial. See that the 
gang is full meshed before tightening 
up the grub screw. If you have a 
multimeter available, connect it in 
series with the positive line of the 
power supply. The total drain is be¬ 
tween three and four milliamps and 
so the multimeter will be set to a 
range somewhat in excess of the ex¬ 
pected drain, say the 10 milliamp 
range. 

Switch on and tune in a station. 
You will notice that when a station 
is tuned, the meter will indicate a re- 
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This underneath view of the Veroboard unit gives details of the 
interconnections. 



The wiring board pattern as seen from the copper side. It is correctly 
orientated with respect to the Veroboard layout above it. It is trans¬ 
posed left to right with respect to the coded photo on page 35. The 
reproduction is not actual size. Actual size glossy photographs are 
available for 50c each. 


duction in current drain. This can 
be used for accurate alignment pur¬ 
poses. If you do not have a meter, 
then you should align by ear, using a 
weak station if possible. Having tuned 
a station, adjust the slug in the IF 
transformer for a current dip. With¬ 
out a meter, tune for maximum signal 
strength. This process will automatic¬ 
ally tune the IF strip to 455KHz, as 
this is dictated by the ceramic filters. 

Now tune to a station around 
600KHz. Adjust the slug in the oscil¬ 
lator coil until the station occupies the 
correct position on the dial. Then 
adjust the slug in the aerial coil for a 
current dip, or maximum signal 
strength. Tune another station to¬ 
ward the high frequency end of the 
band, say around 1300KHz. Adjust 
the trimmer on the centre section of 
the gang to bring this station to its 
correct position on the dial. Adjust 
the aerial trimmer on the gang for a 
current dip, or maximum signal 
strength. 

As is the case with the alignment 
process of a superheterodyne receiver, 
this process must be repeated until 
the alignment is correct at or toward 


each end of the band. This means 
that you must tune to the low-fre¬ 
quency station and check that it has 
not moved from the correct position 
on the dial. It is quite likely that 
it has. Set it back to the correct posi¬ 
tion with the slug in the oscillator 
coil and then readjust the slug in the 
aerial coil. Return to the high- 
frequency end and make the same 
check and adjust where necessary. 

Once the alignment process is com¬ 
plete, the tuner is ready for service. 
You will have noticed that there are 
alternative provisions for aerial inputs. 
These help to make the tuner more 
versatile and able to cope with rather 
extreme signal strengths. If you are 
in a locality where there are no strong 
signals, then you could feed the aerial 
straight into the coil, via Al, as shown 
on the circuit. This will make best use 
of the signal picked up by the aerial. 

On the other hand, more than likely 
you will have one or more strong sig¬ 
nals to deal with. If these signals cause 
overloading, with distortion and pos¬ 
sible cross-modulation of other stations, 
then you will have to feed the aerial 
via A2 and the 4-60pF trimmer. 


With the trimmer fully meshed, the 
sensitivity of the tuner is almost the 
same as when the aerial is fed directly 
via Al. In the case of a signal which 
is too strong, tune it in and unscrew 
the trimmer until the overloading or 
other unwanted effect just disappears. 
The trimmer will be left at this set¬ 
ting. By adjusting the trimmer to suit, 
signals ranging in strength from a few 
microvolts, to about one volt, can be 
handled. 

So there it is. This little tuner can 
perform very creditably, with just a 
little thoughtful adjustment. It is not 
intended for chasing long distance re¬ 
ception, nor will it give wide range 
audio reproduction. However, the sen¬ 
sitivity is adequate for most purposes 
and the audio quality is quite pleasing. 

You may have some ideas about put¬ 
ting the tuner into some sort of box 
or cabinet. There is no reason why this 
should not be done but we will leave 
this to the builder. 

At the beginning of this article, 
we did mention something about a 
more elaborate tuner which would give 
a wide audio bandwidth and con¬ 
sequent high quality broadcast recep¬ 
tion. As you may already know, broad¬ 
cast stations under Australian adminis¬ 
tration are allowed to transmit audio 
frequencies up to lOKHz. Quite a lot 
of the broadcast stations, and perhaps 
more particularly, the capital city ABC 
transmissions, are virtually flat from 
40Hz to lOKHz, from the studios to 
the aerial. Under these conditions, it is 
possible to transmit (and receive) pro¬ 
grams which can be technically of 
quite high quality. 

The problem generally lies with the 
receiver, which is a compromise be¬ 
tween conflicting requirements. In 
practice, the audio frequency response 
is rather severely restricted. It is our 
task at present to investigate the pos¬ 
sibility of producing a receiver which 
has a bandwidth of 20KHz, which will 
give the full lOKHz bandwidth as 
transmitted. This facility would nor¬ 
mally be restricted to more or less 
strong local stations. In addition, there 
may be times when the tuner is needed 
to receive stations at a distance and 
not so strong. Under these conditions 
it is more than likely that the selecti¬ 
vity will need to be sharper, and this 
condition should also be provided for. 

We have already said that there are 
other problems relating to high grade 
AGC performance, etc., that must also 
be considered. A tuner which we hope 
will meet all these requirements is 
currently under development. At the 
time of writing, it appears that we 
have achieved the bandwidth, with the 
alternative sharper selectivity position. 
In addition, a rather more elaborate 
AGC system than that in the present 
tuner is well developed, and shows 
considerable promise. 

We must hasten to point out, how¬ 
ever, that this is just a summary of 
progress and does not mean that all 
problems have been solved. While we 
are confident of the outcome, we must 
reluctantly point out that some pro¬ 
jects in electronics have a nasty habit 
of going “sour.” However, our fingers 
are firmly crossed. 

Suffice to say that we hope to de¬ 
scribe such a tuner in the near future 
and we will do so as soon as it is 
ready. So please do not write in and 
ask for it. B 
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What every smart 
diode buyer will be wearing 

this month... 


40 


ELECTRONICS Australia, May, 1968 


A halo, naturally..for 
snapping up Fairchildls 
new micro-glass diodes 
at a speciallow price 

Fairchilds all-new micro-glass diodes AN2001, AN2002 and AN2003 arrive on the scene with a big price 
advantage as well as a number of significant performance characteristics that put them way in front of 
conventional diodes. 

This amazingly simple glass sealed package, is developing a strong reputation for absolute reliability. 


0 



1. Excellent heat dissipation properties. 

2. Lower cost that makes it an immediate economic replacement for 
standard diodes. 

3. First Australian made micro-glass diode, with guaranteed avail¬ 
ability, in quantity RIGHT NOW! 

4. Far smaller than ordinary diodes with effective improvements in 
performance stability. 


Electrical Characteristics. (25°C. unless otherwise noted) 


AN 2001 

B = 60 Volts 

@ 

1 = 10M 


V 


R 


1 — 500 mA Max 

@ 

V = 40 Volts 


R 

R 


V = 1.0 Volt 

@ 

1 = 10 mA 


F 


F 


C = 3 p F 

@ 

V = 0 


O 


R 


PRICE 30 cents (1-99) 

20 cents (100+) 

AN 2002 

B = 50 Volts 

@ 

1 = 5.0mA 


V 


R 


1 = 500 mA 

@ 

V = 40 V 


R 


R 


V = 1.0V 

@ 

1 = 10 mA 


F 


F 


PRICE 28 cents (1-99) 

19 cents (100+) 

AN 2003 

B = 80 Volts 

@ 

1 = 5.0mA 


V 


R 


1 = 100 mA Max 

@ 

V = 55 Volts 


R 

R 


V = 1.10V 

@ 

1 = 300 mA 


F 


F 


PRICE 40 cents (1-99) 25 cents (100+) 


ORDERS: 

We emphasize that orders .can be filled immediately from stock. 
For full data sheets and any additional information please write 
(not forgetting to specify halo size required) to: 


AUSTRALIA PTY. LTD. 

Woria leaders in the technology ana 
manufacture of silicon semi-conductor devices. 


ndenong Rd., Croydon. Vic., 3136. P.O. Box 151, Croydon. Telephone: 723 4131. Cables: Fairchild Melbourne. □ Fairchild 
: Phil Cohen, Melbourne, 723 4131. Lyle Ronalds, Sydney: David Finch, Sydney. 929 7511, 929 7812. Wayne Fitzsimmons, 
Adelaide, 23 1356. Ray Crutcher, Auckland, N.Z. 57 9307. New Zealand Distributing Agents: John Gilbert and Co. Ltd., Tasman Buildings, 
Anzac Avenue, Auckland, N.Z. Fairchild Devices Now Available In Distributor Quantities from: George Brown & Co., 267 Clarence St., 
Sydney, N.S.W., 2000. 


[ J 420 Mt. Dai 
Representatives 
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Marconi “Autospec” equipment. Note 
modular construction . 


AUTOSPEC 

Automatic Single-Path 
Error Correction Equipment 

Although the HF frequencies are still the most 
widely used for international and long-distance 
telecommunications traffic, the unreliability of the 
HF radio paths poses a problem in the use of high¬ 
speed teleprinter equipment, because of character 
mutilation. The "Autospec" automatic error cor¬ 
rection equipment developed by The Marconi Com¬ 
pany in the United Kingdom is designed to 
minimise this problem. This article explains how 
the equipment achieves this result. 


Today more than 40 years after the 
inception of the short-wave beam sys¬ 
tem, the HF band still remains the 
primary bearer of long-range radio 
communications, for while satellite 
communication holds great promise, 
the economics of this approach have 
not as yet been fully evaluated. It is 
certain that HF will be with us for 
many years to come; indeed, there is a 
strong school of thought which holds 
that it will never be entirely ousted. 

Nevertheless, HF communication 
has its disadvantages, one of which is 
the limited number of channels of in¬ 
telligence which a given carrier can 
provide. However, it is outside the 
province of this article to discuss the 
various approaches to the problem of 
speeding the transmission of data; in¬ 
stead, let us consider a second dis¬ 
advantage, namely the imperfect mir¬ 
ror-action of the ionosphere which 
introduces noise, distortion and fading 
over the radio path. 


Although it is unlikely in the next 
few years that anything will be done 
to improve the ionosphere as a reflect¬ 
ing medium, there are various remed¬ 
ial devices which the radio telecom¬ 
munications engineer oan apply at the 
ground station terminals to minimise 
the effects of the vagaries experienced. 
One such approach is that of diversity 
operation. This can take various forms 
to achieve a relatively consistent sig¬ 
nal strength at the receiver; for ex¬ 
ample, two or more receivers may be 
physically spaced, but have their re¬ 
spective outputs feeding into a com¬ 
mon reception point. By this means 
the signals arrive over somewhat dif¬ 
ferent radio paths, the underlying 
philosophy being that signal multila- 
tion is unlikely to be simultaneously 
severe over both, or all, circuits. 

This method, which is known as 
space diversity, is in common use, but 
frequency diversity (whereby the sig¬ 
nal is simultaneously transmitted at 


two different frequencies and received 
in like manner) could also be employ¬ 
ed, although the duplication at trans¬ 
mitter and receiver makes for an 
expensive system. There is also the 
need to provide an additional channel, 
plus the channel wastage which this 
involves. 

Another approach makes use of the 
circumstances that when the radio sig¬ 
nal is reflected in the ionosphere its 
angle of polarisation often becomes 
shifted. At the receiving station diver¬ 
sity reception can be achieved by 
arranging that the receivers are fed 
from aerials having differing angles of 
polarity. 

Even by using such stratagems to 
best advantage it is not possible to 
guarantee freedom from distortion and 
a constant signal-to-noise ratio over a 
typical radio path and so, for tele¬ 
graphy traffic, some form of error de¬ 
tection and correction is highly desir¬ 
able. Before going on to describe one 
form of this, a brief review of the 
character of the telegraphic signals 
will be given. 

Today commercial and military in¬ 
terests have abandoned the Morse code 
along their main trunk routes in fav¬ 
our of other coding systems. Whereas 
the Morse code builds its characters by 
grouping “dots” and “dashes” in vari¬ 
ous combinations which may use 
either one, two, three, four or five of 
these to form a letter of the alphabet, 
in the codes now widely employed each 
letter of the alphabet is built up of 
the same number of elements (in the 
standard teleprinter code the number 
is five) and these are all equal, in time- 
duration. Such codes operate as a two- 
state system; each division represents 
either a “mark” or “space” and a par¬ 
ticular order of grouping of “mark” 
and “space” elements in combination 
denotes a particular letter of the 
alphabet. 

As a “mark” element is of the same 
time duration as that of a “space,” 
some time-independent form of dis¬ 
crimination must be used. This can be 
done in various ways: one method 
(now largely superseded) employs the 
two-state potential of the radio carrier 
itself, “carrier on” signifying a mark 


Automatic error correcting equipment supplied by Marconi for the 
Shell Centre in London. A two-tone telegraph equipment is at far 
left , right of this is the Autospec and a Creed model 75R reperforator. 
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by R. Coles 

The Marconi Company, 
Chelmsford, Essex, U.K. 


condition and “carrier off” a space. A 
more modern approach, however, is 
that of frequency-shift keying, in 
which the “mark” and “space” ele¬ 
ments are indicated by a shift in car¬ 
rier frequency. In line telegraphy work, 
similar discrimination can be effected 
by a reversal in polarity of the signal 
voltage. 

Such a code possesses considerable 
advantage over Morse, a major one 
being that it lends itself to automatic 
decoding into printed text, i.e., the 
teleprinter system. This dispenses with 
the need for highly skilled Morse 
operators at each end of the circuit. 

It might be inferred from what has 
been stated that the radio communica¬ 
tions engineer need look no further 
than this code for the efficient trans¬ 
mission of intelligence. This, unfor¬ 
tunately, is not the case for although 
it is true that the 5-element code is 
highly satisfactory for short-haul line 
working (in which the signals are being 
sent over wire conductors, a relatively 
good transmission medium), it k much 
less so when used over a HF radio 
path, for the following reasons: 

(a) The 5-element code provides 32 
possible combinations of mark and 
space, all of which are required for 
the letters, numerals, symbols and 
teleprinter instructions which have 
to be sent. Thus, no combination is 
redundant and so any combination, 
whether correct or false, is accepted 
by the receiver and its associated 
teleprinter. 

(b) It is essential that the teleprinter 
be provided with some means of 
grouping elements into characters. 
This is done by synchronising the 
transmitting and receiving teleprin¬ 
ters; synchronism is effected by 
sending a “start” element as a prefix 
to the first information element and 
a “stop” element after the last one. 
The “start,” like the message ele¬ 
ments, is of 1 unit (20 milliseconds 
at normal transmission speed) dura¬ 
tion while the stop element is of 
li units (30 milliseconds) duration. 
It follows that if these start and 
stop elements are mutilated in 
transmission, loss of synchronism 
occurs between the teleprinters and 
this may persist for several charac¬ 
ters, during which time ithe tele¬ 
printer types gibberish. 

(c) When a page teleprinter is used, 
instruction combinations must be 
sent to control the carriage return 
and line feed (and other mechani¬ 
cal changes which will be dealt 
with in (d)). Mutilation of the car¬ 
riage return signal will cause most 
of the characters in a whole line 
of copy to be printed on top of 
each other; mutilation of the line 
feed signal will cause two lines of 
type to be superimposed (some 
teleprinters have built-in carriage 


PARITY EXPLAINED by Jamieson Rowe 


The principles of parity referred to in this article on Auto- 
spec are explained by our Technical Editor, for the benefit 
of those readers not familiar with the subject. 


Information transmission, storage and retrieval processes are in 
practice complicated as a result of the imperfect reliability of the available 
techniques. Thus information sent from one place to another always 
tends to be degraded in transit: variations in path transmission produce 
distortion, thermal or electrical artefacts add noise and similar spurious 
contaminating material, equipment overload or faults cause temporary 
interruption, and so on. . 

Because it is becoming increasingly important that information 
transmission and storage-retrieval processes be as faithful as possible, 
considerable work has been done toward improving the reliability of 
the techniques concerned. But there is naturally a limit to the improve¬ 
ment to be gained in this direction, owing to the reliance upon and 
the inescapable influence of universal physical processes. 

Despite this limitation the designers of information systems have 
found it possible to make further improvements, by adopting a course 
whereby the form of the information itself is modified and virtually 
provided with “built-in protection” against system unreliability. 

In general this approach involves inareasing the so-called “redun¬ 
dancy” of the information; in simpler terms this means that the 
information concerned is handled in an encoded form using more than 
the theoretical “bare minimum” of required coding symbols. The 
additional or “redundant” symbols in effect constitute a “context” for 
the information itself, aiding thereby in the detection and correction 
of errors. 

A common method of increasing redundancy, when the original 
information is encoded as a string of binary “packets” or words, is to 
add to each word one or more additional bits whose values are 
arranged to make the total number of “l”s in selected bit positions 
either an odd or an even number. The additional bits are called 
parity bits, and depending upon the convention ^adopted, this method is 
termed either odd or even parity checking. 

An example should illustrate how parity checking is performed. 
If. a system employs six-bit words, five bits of each word may be 
used for the original information while the additional bit may be a 
parity bit produced by an “even” parity check. In this case the value 
of the parity bit would be arranged such that the total number of 
“l”s in each six-bit word is even. As a result it becomes possible at 
the receiving end of the system to detect any errors which upset the 
number of “l”s in each word. 

It may be seen that a parity bit is really a duplication of information 
already present in the original words, derived and presented in concise 
form. 

Because a single parity bit represents only a small increase in 
redundancy, it can only detect a proportion of errors and cannot be 
used to perform automatic correction of errors. In order to increase the 
proportion of errors detected or to extend the capabilities of the system 
such that it may automatically correct errors, the redundancy must be 
increased further, and one way of doing this is by employing further 
parity bits. 

In the Marconi “Autospec” system described in the accompanying 
article, a total of five parity bits are used, each bit being associated 
with a selected group of bits in the original 5-bit information word as 
part of an odd parity check. 

Because of the particular grouping used in defining the five parity 
bits, »t transpires that the bits form a second five-bit word which is 
either identical to, or a bit-complemented “mirror image” of each 
original word. If the total number of “l”s in the word is odd, the 
parity word is a replica of the original, whereas if the total number is 
even the parity word is a mirror image. This allows the parity word 
to be produced as a “block,” in a single operation, rather than as a 
result of five separate parity checks, and simplifies the encoding 
operation. 

As a result of the increased “context” provided by the five parity 
bits, a system of this type is able to detect many errors; it is also able 
to correct single bit errors automatically. However it should be noted 
that this improvement has not been gained without sacrifice. The 
redundancy has been increased considerably, or looking at it from 
another angle the efficiency has been halved: for every ten bits trans¬ 
mitted, only five are information bits. 

Hence in order to send a given message reliably it is necessary to 
either take twice <as long to send it, if the transmission speed is limited; or 
to send it twice as fast, if the transmission time is limited. In many 
cases the latter alternative may be impractical because it may introduce 
a greater number of additional errors than are detected or corrected 
by the increased redundancy. 

In short, increasing the redundancy of a system increases the 
reliability by trading it for efficiency. Cl 
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How about 
a straight talk 
on rectifier efficiency? 


The unique combination of Australian 
computerised production techniques 
and ITT technology has enabled STC 
to combine their range of type EM 
miniature silicon rectifiers into one 
series to cover all applications, the 
EM 400 Series with PRV ratings from 
100 (EM401) to 1000(EM410). 

What does this mean to you? Broad¬ 
ly it means higher quality rectifiers 
at new lower prices. 

Now let’s get down to specifics. 
Firstly, the forward voltage drop has 
been reduced 10%(Max.1 Vat 1 A). 


Secondly, the reverse leakage current 
is now a maximum of 5pA. And 
thirdly, the current rating of the EM 
400 Series is 1 A. 

Like more facts? Then contact STC 
now. We’d like to tell you the full 
story on our single-source compon¬ 
ents capabilities. 

Standard Telephones and Cables 
Pty. Limited, Electronic Components 
Division, Moorebank Avenue, Liver¬ 
pool, N.S.W. 2170. Phone Sydney 
602.0333. Melbourne 480.1255. Can¬ 
berra 49.8667. Brisbane 47.4311. 
Adelaide 51.3731. Perth 21.6461. 
Lauhceston 2 2331. 


ITT 


worldwide telecommunications and electronics 


ASSOCIATE 
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return and line feed but these are 
very much in a minority). 

(d) Of the 32 possible combinations of 
mark and space in the 5-unit code, 
the teleprinter uses five for mecha¬ 
nical changes, namely the two men¬ 
tioned in (c) and in addition, 
“space,” “letter shift,” “figure shift,” 
and a sixth (combination 32) which 
is not normally used in traffic but 
may be brought into service if an 
additional symbol is required. Com 
binations 1 to 26 print letters or 
figures and symbols depending on 
which shift was last selected. Thus 
the omission or incorrect reception 
of a shift instruction wbuld result 
in the printing of a string of 
numerals instead of text or, con¬ 
versely, the printing of alphabetical 
characters instead of numerals. 

Clearly then, the standard 5-unit 
teleprinter code cannot provide error 
detection and so rather more complex 
arrangements have had to be adopted. 
One such is the internationally agreed 
Automatic Repetition Cycle or ARQ 
system which uses the 7-element Van 
Duuren code. In this, out of a possible 
128 combinations of mark and space, 
only those containing three mark ele¬ 
ments are accepatable, which narrows 
the field) to a total of 35. Of these, 
32 are used for traffic and the remain¬ 
ing three are retained for signalling 
between the digital terminals. 

As each group of elements is re¬ 
ceived it is checked by an error detec¬ 
tion circuit and, unless it can satisfy 
this circuit that the character has not 
been mutilated, the receiving station 
transmits a message to the transmitting 
point requesting a repeat of the charac¬ 
ter. Only when (this character has been 
correctly received, as judged by the 
error detection circuit, does tihe system 
proceed to the next character. 

This method, as exemplified in the 
Marconi Autoplex equipment, affords 
a high degree of protection and pro¬ 
vides a valuable service on busy main 
trunk routes. It must be conceded, 
however, that the ARQ system has 
disadvantages which preclude its appli¬ 
cation in many situations where pro¬ 
tection is sorely needed. For example, 
as it demands the provision of a two- 
way radio path between terminals (i.e. 
transmitting and receiving equipment 
at each terminal station) as well as 
error detection devices at each terminal 
also, it is necessarily an expensive 
system. 

Also, as it operates on the principle 
that each transmitter must be able to 
interrupt incoming traffic with a 
request for repetition it follows that 
telex traffic cannot be fed in directly, 
but must be committed to a store 
(usually punched paper tape) which in 
turn necessitates the provision of 
reperforating and tape reading equip¬ 
ment for each channel. In short, ARQ 
cannot work in real time. Neither can 
it be used in situations in which the 
telegraphic information is disseminated 
broadcast-fashion (news, weather 
information and kindred services) 
because its “halt and interrogate” fea¬ 
ture is only practicable when a maxi¬ 
mum of two stations is involved. 

The general situation may be sum¬ 
marised by remarking that, while ARQ 
provides the maximum amount of mes¬ 
sage protection in the light of present 
knowledge, the disadvantages men¬ 
tioned (and particularly the cost) do 
not justify its use on any but the 


KBOHENTWMENHUULCOHE,OHE WAPRUSNSAPJ, TO TALK QFHMUNYSTH1MGBA 

OF SHIPSFANU FEUFNAVU SAALiNG-WJX, OF CA?-/,T -C 

A NO WPY THE KEWNIU VAOENOFP1NN ANJSQYETHAV PUS YAELWCNS. 

IHURX HA^YiQQlTE CONTRACT, HOWNBGWU YOURNG YG 
SGUOW i ,iP 

RYCRYCYNYRXRCXRYRYdYRYRYRYCXRYCQQYCQRYRYRQCXUYRYRYJXCCY 

CQlRY t VYiKYQRQlKYCRQiRQiRYIRYCRYIJYOCYI GY IKYiJYiKFWCYWKY ft RYI 
♦ *2 


THE+T1HE HAS COHE,THE WALRUS SAID,TO TALK OF HANY THINGS- 
OF SHIPS AND SEAS AND SEALING-WAX, OF CABBAGES AND KINGS, 

AND WHY THE S+A IS HADE OF INK, AND WHETHER PIGS HAVE WING*. 

HARY HART QUITE CONTRARY, HOW DOES YOUR GARDEN GROW? 


RYRYRYRYRYRYRYRYKYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR+RYRYRYRYRY 
RYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYIRYI 


At a demonstration of Autos pec, the same message was transmitted 
twice over two channels of the same link. One channel, using stand¬ 
ard teleprinter code, produced the result at top. The second channel, 
to which Autospec had been added, produced the version below . 

The improvement in accuracy is obvious . 


larger international circuits, notably 
those carrying international telex. A 
great need therefore existed for a 
simpler form of device at a price which 
made it an economic proposition for 
use cn the smaller circuits. 

It was in order to meet this need 
that The Marconi Company evolved 
the AUTOSPEC (Automatic Single 
Path Error Correcting) equipment. 
This, as its name implies, does not 
need a return path for its operation; 
instead a special “forward correcting” 
code is employed which provides the 
detection and correction of all single 
errors and the detection of the majority 
of multiple errors by carrying out 
systematic checks of the information 
contained in the code itself. The pro¬ 
cess is completely automatic. 

It will have been noted that the 


ARQ system is basically one of error 
detection only, correction being 
effected by the temporary interruption 
of normal traffic while repetition of 
the suspect passage is transmitted. The 
concept behind Autospec is that capital 
outlay should be reduced to a mini¬ 
mum by the avoidance of a duplication 
of transmitting and receiving equip¬ 
ment; it follows from this that the 
onus for both detection and correction 
must lie with the receiving station. 
But the receiving station under condi¬ 
tions of single path working is 100 
per cent reliant upon the information 
contained in the code; it will be 
evident, therefore, that this must be 
chosen with care, with due regard for 
all practical requirements, some of 
which are conflicting. Once the choice 
has been made, the detection and 
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ELECTRONICS-— 
SERVICE DIVISION 


'Phone: 31-5430 (2 lines) 

4-6 TAYLOR STREET, TAYLOR SQUARE, DARLINGHURST, N.S.W. 


Specialising in service to ALL BRANDS of Transistorised RADIO, RECORD 
PLAYER, TAPE RECORDER, TV and ELECTRONIC EQUIPMENT. 

SERVICES WE OFFER FOR TRADE CUSTOMERS. 


( 2 ) 


48 Hour Repair Service. 
'2j Pick up & Delivery. 


(3) 90 Day Warranty on Repairs. 

(4) Moderate Rates. 


It 


you wish to accommodate your own repairs, let us supply you with the 
parts at the right price. 


N.S.W. SERVICE 
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TAPE RECORDER 
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[7veready~ 

I TWAOt MASK ] 


Bill Bigg 
is behind 
advertising 
that 

switches or 
sales 


year round 


Bill stocks, displays and 
sells ‘Eveready’ Batteries 
all year round. He's no fool 
He knows that ‘Eveready’ 
Battery sales aren’t just a 
seasonal thing. They go on 
strong all year long. That’s 
because ‘Eveready’ 
Batteries advertise year 
round. (The only dry batter 
advertised on TV.) And 
that makes Bill as happy 
as Larry. There’s the low 
cost standard all-purpose 
silver label battery for 
torches, toys and 
transistors. And the 
premium red label battery 
especially for extra long lift 
in transistors and toys. 
Stock up for year round 
sales. Be like Bill Bigg— 
he sells big. 
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correction equipment must be designed 
around it. 

Because a cardinal requirement is 
that it should not only serve to indicate 
an error, but also to determine without 
ambiguity in which element it has 
occurred, the chosen code must con¬ 
tain more elements than one used 
merely for error detection. On the 
other hand, the complexity, and hence 
the cost, of the transmitting and receiv¬ 
ing terminals depends to a great extent 
on the code format. Under these condi¬ 
tions some form cf compromise is 
inevitable whereby the conflicting 
demands may be reconciled to the point 
of the user’s satisfaction. 

A straightforward code was chosen 
for Autospec in the interest of terminal 
simplicity, but one which had rather 
more elements per character than the 
theoretical minimum for single error 
correction. In fact, it is a 10-element 
code containing five information ele¬ 
ments and five “parity” check elements. 

It might be asked at this point 
whether it would not have been better 
to have employed a code having a 
greater number of elements so as to 
permit correction of double or triple 
errors. This would not necessarily be 
good practice as, assuming the same 
character transmission rate, any 
increase in the number of elements 
demands that each must be of shorter 
time duration, so a condition could 
arise in which bursts of interference 
are likely to affect more elements. Thus 
the vulnerability of individual charac¬ 
ters to errors increases with the Aimber 
of elements which they contain and 
this off-sets the advantage gained in 
providing double or triple correction. 

The 10-element code used by Auto¬ 
spec is comprised of the standard 5- 
element teleprinter code to which are 
added 5 parity check digits. Each of 
the latter acts as a check on four in¬ 
formation elements at a time. 

An example will make this clear. 
Taking the numeral 1 to indicate a 
“mark” element and 0 to represent a 
“space” (a purely abitrary assignment) 
let us assume that a given teleprinter 
character is made up as 01101 (i.e. 
space, mark, mark, space, mark). The 
parity checks (which we will call 
ABCDE) when added to the infor¬ 
mation elements will give us: 01101- 
ABCDE, where, 


This 10-element code has the ad¬ 
vantage of requiring no translation at 
the sending station because the form 
of the first five elements is identical 
with those used by the teleprinter. In 
practice, the autospec equipment at the 
trasmititing station accepts these ele¬ 
ments and automatically performs a 
count on them to establish whether 
the total of mark elements is odd or 
even. If the total is an odd number 
the original 5-element Character is re¬ 
peated but if it is even, then 
the original 5 elements are inverted 
before being added. 

Thus in our example, 01101, there 
is a mark count of three so the signal 
as trasmitted becomes 0110101101. If 
however the information content had 
been 01100 the even mark count would 
have caused an inversion <0 make the 
complete signal 0110010011. 

Assuming for the moment that no 
errors are present the signal will arrive 
at the receiver in the form indicated 
above, that is in our original example, 
as 0110101101. At the precise instant 
of arrival the receiver does not “know” 
whether the signal is error-free or not: 
mutilation may have occurred in the 
information section, the parity section, 
or in both. The Autospec equipment 
therefore proceeds to check and it is 
perhaps worth emphasising at this 
juncture that although the account of 
the procedure as will be set down here 
is lengthy and tdme-consuming to read 
in reality the whole process is com¬ 
pletely automatic and takes only mil¬ 
liseconds to carry out. 

First, comparison checks between 
the information and parity sections 
are made; five in all, each covering one 
element from the first five, together 
with the appropriate parity check ele¬ 
ment from the last five. The results are 
expressed in a check register with a 
score of 1 awarded for each pair which 
tally and a 0 for each pair which 
differ. Thus, for an unmutiiated char¬ 
acter the maximum count will total 5 
for an erect repetition or 0 if the 
repetition is inverted. (Again these 
figures are arbitrary and should not be 
confused with those mentioned earlier 
as indicating “mark” and “space”). 

Let us now examine our example 
signal which was received as: 

0110101101 

The mark count in this instance is 


A = parity check digit of digits 2, 3, 4 and 5 of the original character 

B = parity check digit of digits 1, 3, 4, and 5 of the original character 

C = parity check digit of digits 1, 2, 4 and 5 of the original character 

D = parity check digit of digits 1, 2, 3 and 5 of the original character 

E - parity check digit of digits 1, 2, 3 and 4 of the original character 

TABLE 1 


Parity Check 
Count 

Mark Count 

Condition of 
Information 
Elements 

Condition of 
Parity Elements 

5 

Odd 

Correct 

CoiTect 

5 

Even 

Multiple Errors 

Multiple Errors 

4 

Odd 

Correct 

Single Error 

4 

Even 

Single Error 

Correct 

3 or 2 

Odd 

Multiple Errors 

Multiple Errors 

3 or 2 

Even 

Multiple Errors 

Multiple Errors 

1 

Odd 

Single Error 

Correct 

1 

Even 

Correct 

Single Error 

0 

Odd 

Multiple Errors 

Multiple Errors 

0 

Even 

Correct 

Correct 


ITOTEDI 


BTSIL 

PRODUCTION ENGINEERS 



miniature 

soldering instruments 



* RELIABLE 
* EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
* CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
* NO SWITCH TROUBLES 
* NO OPERATOR FATIGUE 
' * DOES WORK OF HEAVY IRONS 

Weighs less than 1 oz. and 
Icompact handle enables girl 
[operators to work quickly and 
' accurately all day. 

JWrite or phone to 

T MELBOURNE : AWA Ltd., 67 9161. HOBART : 
AWA Ltd., 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd., 
533 1277. 

Aitstralian Distrihiitnrs 

"MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney . 2 0233, Ext. 284 
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If you buy a stereo amplifier without 
hearing the LUX series you may be 
depriving yourself of complete satisfac¬ 
tion! 

More LUX amplifiers have been sold in the time they have been 
available in Australia than any other high quality, high fidelity 
amplifier ever marketed in Australia. This is a big claim — and 
the LUX is a big amplifier. Each model offers tremendous value 
in terms of quality, features and performance. Many LUX circuits 
are patented in the U.S. and elsewhere; engineering and wiring will 
withstand the most critical examination. 


THE NEW LUX SQ-1220 SOLID STEREO 

AMPLIFIER OVER 100 WATTS R.M.S. 

TOTAL OUTPUT! 

The new and outstandng Lux SQ-1220 is 
rated at over 50 watts R.M.S. into an 8 
ohm speaker load. Distortion is so minute 
it is difficult to measure even at high out¬ 
puts. 40 transistors and diodes. Frequency 
response is 10-50,000 Hz. ± 1 dB. Pro¬ 
vision is made for separate bass and 
treble controls in each channel, low and 
high filters, frequency selectors and tape 
monitoring. Ask for complete and un¬ 
abridged specifications for this sophisti¬ 
cated Lux amplifier. Performance can only 
be described as superlative. . 

Encel price (including <£350 
Sales Tax) . 

TYPICAL TRADE-IN VALUATIONS ON A 
LUX SQ-1220 

The maximum you will pay with your Leak 
“Stereo 30”, Leak “Stereo 20” (with 
Varislope pre-amp.) or Fisher 101 will be 
$190. With your Quad Mk. II pre-amp. and 
power amplifier the amount will be a 
maximum of $120. And it could well be 
even less! 

LUX SOLID STATE STEREO AMPLIFIER — 
THE MODEL SQ-77 TW — $169 

Using silicon power transistors the SQ- 
77TW is rated at 30 watts R.M.S. in eacti 
channel with a 4-6 ohm speaker load. Fre¬ 
quency response is 10-50,000 Hz. plus O, 
minus 3dB., input sensitivity is 1.8 mV. foi 
magnetic pickup or tape head, aux. inputs 
being rated at 200 mV. and 800 mV. Con¬ 
trols include stereo volume, stereo bal¬ 
ance, mode switch, treble and bass 
(separate controls for each channel), in¬ 
put selector, headphone jack and switch., 
tape monitor switch, rumble and scratch 
filter switches, etc. Use of advanced cir¬ 
cuitry and ultra-modern solid state de¬ 
vices results in complete reliability and 
unique musical perform- 
ance. In a beautiful timber StlnQ 
cabinet. (Inc. Sales Tax). vlwv 

TYPICAL TRADE-IN VALUATIONS ON 

A LUX SQ-77TW 

Changing up to a silicon transistor stereo 
amplifier can be quite economical; if 
you trade your Leak “Stereo 30”, Leak 
“Stereo 20” (with Varislope pre-amp.), 
Fisher X100A or Pioneer SM83 your new 
amplifier will cost you a maximum of $20. 
With your Peak TRM-40 you will pay only 
$60, with your Star SA-30 the cost will 
be $110 and with your Linmark SA-200 
the changeover will cost a maximum of 
$135. 


$239 


THE LUX SQ-38D ... A MODERN TRIODE 
STEREO AMPLIFIER 

An extremely high quality stereo amplifier 
with P.P. triode (6RA8) output stages. 
Frequency response is 20-20,000 Hz. ± 
1 dB. and the external case is magnificent 
palisander veneer. Controls include mode 
switch, balance, volume, separate bass 
and treble controls for each channel, a 
function switch and a tape monitor press- 
In switch. 

Encel price (Including 
Sales Tax) is . 

TYPICAL TRADE-IN VALUATIONS ON 
A LUX SQ-38D 

If you trade your Leak “Stereo 30”, Leak 
“Stereo 20” (with Varislope pre-amp.), 
Fisher X100A or Pioneer SM83 — the 
maximum you will have to pay is $70; 
it could easily be less! 

IHI: LUX SQ-65 STEREO AMPLIFIER — 
30 WATTS R.M.S. PER CHANNEL — $199 

With a wide frequency response of 20- 
20,000 Hz. plus or minus V /2 dB. at full 
output the circuitry of the SQ-65 incor¬ 
porates silicon diodes and P.P. 7868 s, 
output being 30 watts R.M.S. in each 
channel. Input sensitivity is 4 mV. for 
magnetic p.u. Tone compensation circuits 
include a U.S. patented M.F.B. system 
and new Lux NF elec- 
tronics. Q1QQ 

Inc. Sales Tax . . N* 1 W 


TYPICAL TRADE-IN VALUATIONS ON 
A LUX SQ-65 

If you trade your Leak “Stereo 30”, Leak 
“Stereo 20“ (with Varislope pre-amp.), 
Fisher X100A or Pioneer SM83 — your new 
Lux SQ-65 will cost you a minimum of 
$40 With your Star SA-30 the maximum 
cost will be $135. In each case it could 
well be less! 


NEW LUX MOVING MAGNET STEREO 
CARTRIDGE 

The Lux T-15-M has been acclaimed as a 
brilliant performer by discriminating audio 
enthusiasts — frequency response is con¬ 
servatively quoted at 20-20,000 Hz. and 
stylus pressure is from 1 to 2 V 2 grams. 
Tracking angle is 15°, output is 5 mV. 
at 1 kHz. Stylus sizes available are 0.7 
mil. conical diamond and the new ellip¬ 
tical diamond (T-15-ME). T-15-ME: $29.50. 
T-15-M7B (conical dia¬ 
mond stylus) Inc. Sales q}24 50 


ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 


odd (3) so the parity check section 
should be in erect form. Carrying out 
a parity check as described above re¬ 
veals that in every instance there is 
agreement between the pairs giving a 
score of 11111 = 5. This is the maxi¬ 
mum and so the received signal must 
be error-free. Accordingly, the first 
five elements are fed to the teleprinter 
unaltered except for the addition of 
“start” and “stop” signals. 

Now suppose that a signal arrives 
which contains one mutilated element; 
for example: 

0100101101 

Examination of the information con¬ 
tent shows that the mark count is 
even (2) so the parity elements should, 
according to the rules, be in inverted 
form; a check count should therefore 
yield a total of 0 if no mutilation is 
present. It will be realised however 
that the validity of the mark count is 
not proven, but is merely a trial as¬ 
sumption. 

In fact, the check count in this in¬ 
stance yields not 0 but 4, the only 0 
occurring when the third element is 
checked against its parity pair, the 
eighth. Clearly, mutilation is present 
and it might be tempting to say that 
because parity exists between the third 
and eighth these are cleared and the 
remaining four pairs all contain muti¬ 
lations. But to say this is to accept 
the mark count as proven, which it is 
not. For all that is known mutilation 
may have occurred in the information 
section so as to have converted a mark 
into a space; if this had in fact happen¬ 
ed the mark count should properly be 
odd, in which event the parity section 
would be in erect form. This means 
that a perfect total check count is 5, 
not zero. 

Although there is no absolute means 
of establishing which of the two 
assumptions is the correct one, a 4:1 
probability exists that it is the second, 
as this clears 4 pairs of elements leav¬ 
ing a discrepancy within one pair only, 
the third and the eighth. 

Cne final question to be answered 
is whether the mutilation has occurred 
in the information section (i.e. the 
third element) or in the parity check 
(the eighth). This can readily be deter¬ 
mined by simple deduction; for if the 
parity elements are in fact an erect 
repetition then the mark count on the 
information section must of necessity 
be odd. In the signal as received it is 
even, so the mutilation must be in the 
information half. As the third element 
is the only one which does not agree 
with its parity check this is obviously 
the culprit. In the case of a signal 
in which mutilation has occurred in 
the parity section the mark count will 
be correct—that is, it will agree with 
the erect or inverted nature of the 
parity check. 

In this way any single error in the 
signal can be located. If it occurs in 
the information section the Autospec 
equipment automatically corrects it by 
inverting the mutilated element—i.e., 
converting it from space to mark or 
vice versa—before feeding it to the 
teleprinter. If the error is in the parity 
section, it follows that the information 
elements are all correct and so they 
are fed to the teleprinter unaltered. 

A double error will always be 
detected by the equipment but cannot 
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be corrected. If both errors are in 
the informtaion section the mark count 
will be undisturbed in terms of odd 
or even (i.e., suppose that the original 
transmitted signal contained four 
marks, a mutilation of two of these 
to spaces will still provide an even 
count). Such errors will however be 
detected by the disturbance of two 
parity checks. 

If the double error mutilates the 
two elements of an information/parity 
pair, the mark count will be changed 
and will disagree with the “erect or 
inverted’* information. Should both 
errors occur in the parity elements or 
in different information/parity pairs, 
the parity check will be perturbed. 

Triple errors, likewise, will always 
be detectable but beyond this reserva¬ 
tions must be made. Characters con¬ 
taining more than three errors will 
usually be detected but it is possible 
that in a minority of oases the mutila¬ 
tion may be such that it nonetheless 
obeys the rules of the code; under 
these conditions the errors will not be 
detected and will be passed to the tele¬ 
printer in the form they are received. 

When double or triple errors occur 
the Autospec equipment makes no 
attempt at correction but feeds an 
error indication to the teleprinter; this 
consists either of a symbol such as an 
asterisk or the initiation of a blank 
space in the copy. It should be noted 
that the equipment’s ability to detect 
incorrigible errors is a distinct advan¬ 
tage as the process eliminates erron¬ 
eous carriage return, figure shift and 
letter shift. Furthermore, where an 
important traffic character has been 
lost it may be possible to obtain a 
repeat transmission. 

Table 1 shows the receiver’s reac¬ 
tion to all combinations of mark count 
and parity check count. 

In practice the Autospec equipment 
has to be able to work with any tele¬ 
graph apparatus and in order to do this 
it must cope with either of two input 
modes. It will also operate with simul¬ 
taneous traffic where the elements 
arrive together on separate wires. It 
can operate with a variety offline volt¬ 
ages and signalling conventions. In 
one of the input modes mentioned 
above the individual characters are 
fed in by the telegraph apparatus in 
response to control pulses from Auto¬ 
spec. In this instance the telegraph 
apparatus delivers characters with a 
stop element length of unity which 
is lengthened to H units while the 
apparatus waits for the next control 
pulse. 

The second type of input, termed 
free-running, provides for a situation 
in which traffic cannot be controlled 
in this way (for example when it is 
directly derived from a teleprinter). 
In this circumstance the telegraph 
equipment yields a stop element of 1£ 
units, possibly with characters inter¬ 
spersed with idle periods of continous 
stop pulses. 

The number of elements transmitted 
per second is termed the Baud speed. 
Teleprinter operation is on a 7i unit 
basis (start element -f 5 informa¬ 
tion elements -f stop element, each 
element being 1 6nit in time-duration 
except the stop, which is li units). 
For the standard telegraphic speed of 
50 Bauds each unit is 20 milliseconds 



Autospec was incorporated into a teleprinter system installed by 
Amalgamated Wireless (Australasia) Ltd on the P & O liner Orcades 
for tests in receiving news during a cruise to the Far East. The news 
originated in Sydney and was transmitted to the Orcades via the 
Overseas Telecommunications Commission's Doonside station. Here, 
the chief radio officer of the Orcades is reading an incoming tele¬ 
printer message, watched by Fred Coyne, of A.W.A. 


(mS) long, so that a 7i unit character 
will occupy a time of 150mS. 

At the receiver there is a limit to 
the character rate at which the Auto¬ 
spec receiver can feed a teleprinter. 
This corresponds to a stop length of 

1.28 units, i.e. the character length is 

7.28 units, not 7} units, as at the 
transmitter. The duration of a charact¬ 
er <at the receiver is therefore 145.6mS 
as against 150mS at the transmitter. 

In the free-running mode the Auto¬ 
spec equipment forms a kind of buf¬ 
fer state between the two speeds. In 
order to allow for small variations in 
teleprinter speeds Autospec must trans¬ 
mit its 10-element signal in less time 
than the teleprinter at the transmitter 
takes to send a character, i.e. less than 
150mS. It must not however transmit 
at a faster rate than can be coped with 
at the receiver, namely 145.6mS per 
character. In practice therefore Auto¬ 
spec is set at an intermediate speed, 
146.6mS per character, the signalling 
speed over the radio path being raised 
from 50 Bauds to 68.6 Bauds. These 
figures <are directly proportionate for 
other Baud speeds provided for. 

As the Autospec transmitter is send¬ 
ing its 10 unit characters at a some¬ 
what faster rate than the teleprinter 
characters are being fed in, it 
periodically transmits <a special idle 
character to allow the input to catch 
up. Idle characters are also sent when 
there is no traffic arriving at the input. 
This causes the Autospec receiver to 
produce stop pulses which render the 
receiving teleprinter idle. 

Since Autospec uses 10-unit charac¬ 
ters there are 10 possible phase rela¬ 
tionships between the received synchro¬ 
nous signal and the receiver. When a 
transmission begins the Autospec re¬ 


ceiver quickly phases so that the 
correct groups of 10 elements are re¬ 
ceived as complete characters. This is 
effected by taking <a series of phasing 
steps, each of which alters the relative 
timing by one element, each step being 
initiated by the high error rate which 
is indicative of an out-of-phase con¬ 
dition. When the error rate drops be¬ 
low a certain value the condition signi¬ 
fies that correct phase has been reach¬ 
ed and thereafter no further phasing 
steps are taken. During the phasing 
process the receiver applies continuous 
stop signals to the teleprinter which 
is therefore idle. Phasing is also pos¬ 
sible under traffic conditions. 

To facilitate phasing on continuous 
idling signals the special idle signal 
is a code-breaking combination simi¬ 
lar to combination 32 (SSSSS- 
MMMMM) (S = space; M = mark) 
except the eighth element is inverted 
to make the signal SSSSSMMSMM. 
The receiver incorporates a special de¬ 
tector circuit which recognises this 
particular combination and prevents 
it from being categorised as errone¬ 
ous. 

The 10-unit timing circuits of both 
transmitter and receiver are driven 
from crystal oscillators so as to ensure 
maintenance of phase and synchronism 
should a brief failure of the radio 
path occur. The Autospec receiver is 
synchronised to the incoming signal in 
such a way that each element is exam¬ 
ined at its mid point. This feature pro¬ 
vides the maximum possible protection 
against distortion introduced by the 
radio path. 

Acknowledgment. 

The author would like to thank the 
director of engineering. The Marconi 
Company Ltd., for permission to pub¬ 
lish this article. n 

49 


ELECTRONICS Australia, May. 7968 


a 

























Name Change Only TRIO 

KENWOOD as a brand name especially for 
excellent tuners, amplifiers and speakers has 
become internationally popular and respected. 

For the purpose of brand name uniformity, 
we will now use on the KENWOOD name. 

The product is the same under both, 
so the high quality and performance remains the same. 




90 WATTS SOLID STATE STEREO AMPLIFIER TK-400T 


* 90 watts of IHF Standard total music 
power to drive even low efficiency HI-FI 
speakers. 

♦Very low IM distortion for exceptional 
clear low level to high level listening. 

* Blow out free exclusive automatic circuit 
breaker protects power transistors (U.S. 
Pat.) 

* NF type tone control. 

▼ SPECIFICATIONS 

* Total music power: 90 watts (IHF Stand¬ 


ard 4 ohms) 

* Continuous Power: 32 watts per channel 
(0.5% T.H.D.) 

* Frequency Response: 20 Hz—50,000 Hz 
(±1 dB) 

* Power Bandwidth: 20 Hz—30,000 Hz 
(-3 dB) 

* Damping Factor: 40 (at 16 ohms), 20 
(at 8 ohms) 

♦Speaker impedance: 4, 8 or 16 ohms. 

* Dimensions: 15K"<W), 5%"(H), 12%"(D) 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 
Brisbane : 56 Edward Street Tel : 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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To KENWOOD. 

Performance The Same 


▼ TK-150U 

*40 watts of IHF Standard total music power 

* All transistor amplifier provides wide 20 to 
50,000 Hz frequency response and 20 to 
60,000 Hz power bandwidth. 

*5 pairs of input terminals for MAG, AUX 1, 
AUX 2, TAPE REC and TAPE PLAY. 

* Damping factor: 40 (at 16 ohms), 20 (at 8 
ohms) 

* Dimensions: 10>f'(W), 4}£"(H), 9%*(D). 



40 WATTS 

SOLID STATE STEREO AMPLIFIER TK-150U 


T TK-250U 

*60 watts of IHF Standard total music power 

*Very low IM distortion for exceptional clear- 
sound low level to high level listening 

* High damping factor 23 (8 ohms), 46 (16 ohms) 
for excellent transient response. 

*2 sets of stereo speaker terminal and front 
panel speaker selector switch. 

* Frequency response: 20 Hz—50,000Hz(± 1 dB) 

* Power bandwidth: 18 Hz—60,000 Hz (-3 dB) 

* Dimensions: 13"(W), 4)£"(H), 9%*(D). 



60 WATTS 
SOLID STATE STEREO AMPLIFIER TK- 


T KL-60 

*60 watts input, 5-speaker, 4-way system 

* Designed for use with solid-state amplifiers 

* Four-step tone selection 

* Completely sealed enclosure 

* Smooth 4-way crossover 

* Mounted speakers: 12-inch, free-edge woofer 
xl (Bass) 

6 % inch cone squawkerxl (lower midrange) 
4 inch cone squawkerxl (higher midrange) 
Horn-type tweeter x 2 (Trebie) 

* Frequency response: 30 Hz to 20,000 Hz 

* Dimensions: 15"(W), 25K*(H), 11%'(D). 



BOOKSHELF TYPE 
4-WAY 5 SPEAKER 

SYSTEM KL-60 


Ask for a catalogue or demonstration by your nearest dealer. 



the sound approach to quality 

KENWOOD, 


a product of TRIO Corporation, Tokyo, Japan. 


To : Jacoby Mitchell & Co. r Pty., Ltd. EA 

: 469-475 Kent St., Sydney. 

j Send me information on KENWOOD AMPLIFIERS, 

j SPEAKERS & name of nearest KENWOOD retailer. 

: 

I NAME: _ 

: ADDRESS: __ 
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SERIES 


AUSTRALIA'S LEADER IN MODERN PRECISION SOLDERING TOOLS 




M70 


Tip Shaft Dia 
Rating 
Weight 


1/8" Application: Transistor, miniature 
19 watts and micro-miniature electronics 
3 ozs. and instrument work. 



M64 T p Sha Rat?n| 

Weight 


3/16" Application: Standard tool for 

23 watts radio and television assembly 
3i ozs. and servicing. 



,. lication: General Purpose 
Solder Tool, sheet metal, earthing 
strips and other heavy duty work. 
Tip incorporates unique anti¬ 
seizing ferrule 


LONG LIFE TOOLS, TESTED AND PROVED IN 
WORLD-WIDE SERVICE. 

Adcola "M" Series soldering tools are long-life 
precision-made tools, the result of 20 years' 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 

They are standard equipment in all Australian 
Armed Services, Space Tracking establishments, 
P.M.G.'s Department, major computer firms and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tests on soldering equipment. 

GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 

DESIGNED FOR ACCURATE SOLDERING 

The lightness and balance of the "M” Series 
tool; the flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow¬ 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldering. 

INSTANT CONTROLLED HEAT 

A constant heat tool operating at the correct 
soldering temperature ensures the swiftest and 
most efficient soldering. Poor duality soldered 
joints caused by too high or too low a soldering 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will operate continuously without risk of .over¬ 
heating or loss of tip tinning. Heat sinks, idling 


or cut-off switches are 


required. 


EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace¬ 
ment and to allow quick fitting of special- 
purpose tips. 

SAFETY FIRST 

Safety was a primary consideration in the design 
of the "M” Series, which embodies a fully 
insulated element and a double-earthed helical 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 

NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 

All models are available for 230-250V, 200- 
220V, 100-120V, 50-55V, 32V, 24V, 12V and 
6V. 


ADCOLA PRODUCTS PTY. LIMITED ^S5e, IU 3127? T, VIc! HT M-4351 

N.S.W.: ADCOLA PRODUCTS PTY. LTD., 17 BURWOOD ROAD, BURWOOD. N.S.W. 747-1606. 

S.A.: F. R. MAYFIELD PTY. LTD.. 11 HALIFAX STREET. ADELAIDE. TEL.: 8-4131. 

QLD.: T. H. MARTIN PTY. LTD., S6-74 EDWARD STREET. BRISBANE. TEL.: 2-055S. 

W.A.: EVERETT AGENCY PTY. LTD.. 17 NORTHWOOD STREET, WEST LEEDERVILLE. 6007. TEL.: 8-4137. 

2-168S; CHANDLERS PTY. LTD.. 31-0341: JAMES CROKER & 
SONS, MACKAY; A. E. HARROLD PTY. LTD., 31-3081; LAW- 
CAIRNS. 3739: TOOWOOMBA, T’VILLE: GENERAL ACCESSORIES 


N.S.W.: H. ROWE & CO. PTY. LTD., 512 PUNCHBOWL ROAD, 
LAKEMBA. 750-0333. GEORGE BROWN & CO. PTY. LTD.. 
29-5877; BROADWAY ELECTRONICS PTY. LTD., 211-4224: 
ELECTRONIC PARTS PTY. LTD., 56-0425: GENERAL 

ACCESSORIES PTY. LTD., 73-0211; GE6RGE KENT (AUSTRALIA) 
PTY. LTD., 67-0361; MARTIN DE LAUNAY PTY. LTD., 
29-5834; NEWCASTLE, B4741: WAGGA. 4644; WOLLONGONG. 
B6020; LAWRENCE & HANSON ELECTRICAL PTY. LTD.. 
69-4041; NEWCASTLE. 61-5573; WAGGA. 4224; PAUL'S 
(MERCHANTS) PTY. LTD., 61-6392; RADIO DESPATCH SERVICE. 
61-1876; REG ROSE & CO. PTY. LTD.. 29-1851: W. G. 
WATSON A CO. PTY. LTD. 29-5331: NEWCASTLE. 61-4961. 
VIC.: A.E.I. PTY. LTD., 34-0471; ELECTRONICS DEVELOPMENTS 
PTY. LTD., 63-3596: GENERAL ACCESSORIES PTY. LTD.. 

69-0300; HOMECRAFTS PTY. LTD., 32-3711; J. H. MAGRATH 
CO.. 32-3731; RADIO PARTS PTY. LTD.. 30-1251. 211-5921; 
WARBURTON FRANKI (M€LB.) PTY. LTD., 69-0151. 

QLD.: BATTEN'S ELECTRICAL PTY. LTD., 5-3936; SOUTHPORT. 


PTY. LTD.. 2-3093; B. MARTIN PTY. LTD., CAIRNS. INNISFAIL; 
C.A. PEARCE & CO. PTY. LTD., 2-3201; ^RACKSON BROTHERS 
PTY. LTD., 2-2804: WYPER BROTHERS LTD,, 5-3219. BUNDA 
BERG; WARBURTON FRANKI (BRISBANE) pYy. LTD.. 51-5121 
S.A.; GENERAL ACCESSORIES PTY. LTD.. 23-4022; GERARD A 
GOODMAN PTY. LTD., 23-2222; HEALING (SALES) PTY. LTD.. 
8-0171. 

TAS.: CHARLES DAVIS (WHOLESALE) PTY. LTD., HOBART, 3-3121; 
W. & G. GENDERS PTY. LTD.. LAUN., 2-2231; HOMECRAFTS 
: LAWRENCE & HANSON ELEC¬ 
TRICAL PTY. LTD., HOBART, 2-7464; LAUN.. 2-2683 
W -A-: ATKINS <W.A) LTD. 21-0101; GENERAL ACCESSORIES 
PTY.^LTD.. 21-2501; CARLYLE & CO. (1959) PTY. LTD., 

N 'DARwilS RI 3^! & HANSON ELECTRICAL (N.T.) PTY. LTD.. 
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A new Solid-State 
AF Millivoltmeter 

A compact and up-to-date design using a new integrated linear 
amplifier microcircuit. While simply constructed at low cost 
it offers a high standard of performance. 

by Jamieson Rowe 



Measurement of small AF alterna¬ 
ting voltages is frequently necessary 
in developmental and testing situations 
concerned with audio and super-audio 
amplifiers and preamplifiers, filters, 
and transducers such as microphones, 
gramophone pickups, tape heads and 
loudspeakers. The compact and up-to- 
date instrument described in this article 
may be used to perform such measure¬ 
ments conveniently and reliably, either 
in labouratory situations or in the field. 

The present design is the third to 
be described in the magazine, its pre¬ 
decessors being the “Audio Millivolt- 
meter” of October, 1961, which em¬ 
ployed valves, and the “Transistor 
Millivoltmeter” of January, 1965. The 
latter instrument used germanium 
transistors and achieved ta performance 
almost comparable with the valve de¬ 
sign, despite the limitations of the 
transistors then available. 

The performance of the new instru¬ 
ment is significantly higher than that 
of the earlier designs. It will permit 
measurements of signals from as low 


as a few hundred microvolts up to 
30V RMS, with a response flat within 
± 0.5dB from below 10Hz to above 
lOOKHz, and improved scale linearity. 
These improvements, together with in¬ 
creased input impedance and an in¬ 
crease in reliability and stability, are 
largely due to the use of a new inte¬ 
grated linear amplifier microcircuit as 
the “heart” of the instrument. 

In passing it may be noted that the 
case, meter movement, range switch 
and some of the minor components of 
the new instrument are identical with 
those of the January, 1965, design. 
This has been arranged quite intention¬ 
ally, partly in order that constructors 
of the earlier unit will be able to “up¬ 
date” their instrument at modest cost 
should they so desire, but also to en¬ 
sure that the metalwork and major 
components for the new instrument 
will be readily available. 

The microcircuit used in the new 
design is a General Electric type 
PA230, which is a low-cost monolithic 
silicon device specifically designed for 


use as a low level preamplifier in AF 
and LF equipment. Operating from a 
single 12V DC supply, the PA230 will 
operate from -55 to +110 degrees C. 
It delivers up to 10V P-P output, is 
protected against output short-circuits, 
and features a minimum gain of 4000 
(typically 7000) with an open loop 
bandwidth of 500KHz typical. Distor¬ 
tion is typically 1% at full output at 
lKHz on open loop, and input noise 
voltage with 600 ohm generator imped¬ 
ance and 30Hz-20KHz bandwidth is 
typically 2uV. The device is supplied 
in a dual-in-line package and has a 
maximum dissipation of 800mW at 25 
degrees C ambient. 

Cost of the PA230 in 1-9 lots is 
$4.15 plus tax, which is quite modest 
for a linear microcircuit and makes the 
device quite attractive for many domes¬ 
tic and industrial (applications. It may 
be obtained on order, via the usual 


iiitiiiDiiiittiiiiiiiuiiiiiiiniifiitttiiiiMiiiiiiimiiifiiiiiiiitimiittiiiiiiiiiiiMiiiiiiii 

Specification 

A fully solid-state AC millivoltmeter 
for the AF spectrum, using three 
transistors and an integrated linear 
amplifier microcircuit. A mains power 
supply is included, but the instrument 
may be operated from a 12V battery 
if required. 

Nine input measuring ranges Cover 
the FSD range 3mV—30V RMS, with 
lOdB range ratios. The indicating 
meter employs three scales: a full 

length 0-10 scale, a 0-3 scale with 
appropriately shortened length, and a 
dB scale. 

Accuracy of the instrument will be 
determined largely by the meter move¬ 
ment employed (typically ±: 2 per cent 
of FSD) and the range attenuator re¬ 
sistors. Linearity is similarly depen¬ 
dent upon the meter, that of circuit 
being better than ± 2 per cent from 
30-100 per cent of FSD. 

Frequency response of basic (3 mV 
FSD) instrument better than ± 0.5dB 
from 10Hz—400KHz. Minimum band¬ 
width on all ranges 10Hz—lOOKHz, 
again =t 0.5dB. 

Input impedance 1M minimum 
shunted by approx. 25pF. Residual 
hum and noise equivalent to less than 
200uV RMS input, with input open 
circuited but shielded. 

An oscilloscope output is provided, 
giving approx. IV P-P at FSD. Output 
impedance 50K, bandwidth approx. 
10Hz—30KHz ± 3dB. 

Power requirements 12V at approx. 
5mA, supplied either from internal 
mains supply or external battery. 

(•tiiiimiiiiiiiiiimiiiiiiiiitiiiiiiiiiifiiiiiiiiiiiiitiitiiiiiiiiitiiitiiiiiiiitiiiiiiittiiiiii 
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Front view of the new instrument, showing its neat and functional 
appearance. Use of an up-to-date circuit design centred around a 
linear amplifier microcircuit gives an impressive performance. 
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HIGH FIDELITY 

the name is 


GOODMANS 



MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with 'Danish Silver’ 
scratchgrain control panel blends with any decor. 

◄ 

MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. '\Q%* *5?" xl ¥ ^ 



FULL RANGE SINGLE UNIT LUUDSPEAKERS 



AXIETTE S 

8"—6 watt 

◄ 


► 

Twin Axiette 8 

8"—6 watt 


AXIOM 80 

9*"—6 watt 

◄ 


► 

AXIOM 10 

10"—10 watt 



AXIOM 201 

12"—15 watt 

AXIOM 301 

12"—20 watt 

◄ 


► 

TRIAXIOM 1220c 

12"—20 watt 

TRIAXIOM 212 c 

12"—15 watt 



Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world’s most advanced twincone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit's performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 


BASS UNITS 


AUOIOM 51 BASS 

12"—15 watt 

AUDIOM 61 BASS 

12"—20 watt 




15 

inch 


AUDIOM 81 BASS 

15"—25 watt 



Standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc ) 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 



• Impedance of each speaker is 15-16 ohms, unless otherwise stated. 


GOODMANS LOUDSPEAKERS LTD 

AXIOM WORKS • WEMBLEY • MIDDLESEX • ENGLAND 


Sole Australian Agents: BRITISH MERCHANDISING PTY., ITO -49-51 York St • Sydney • N.S.W. Telephone: 29 1571 
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The circuit diagram for the new instrument, showing the simplifi¬ 
cation resulting from the use of a microcircuit amplifier. At lower 
right is shown the G-E microcircuit used, type PA230, together with 
its internal circuitry . 


parts suppliers, from Watkin Wynne 
Pty. Ltd., of 32 Falcon Street, Crow’s 
Nest, N.S.W. 2065. 

A sample PA230 device is pictured 
at right, together with a diagram 
showing the internal circuitry. As may 
be seen it includes eight transistor 
elements, five of which are connected 
in two cascaded differential amplifier 
stages and the remaining three in a 
protected output stage. 

As the heart of the new millivolt- 
meter the PA230 is used to perform 
all of the necessary voltage amplifica¬ 
tion; as may be seen from the circuit 
diagram shown above, it is connec¬ 
ted in a stabilised feedback amplifier 
configuration. An emitter-follower 
stage using a low-noise NPN transistor 
is employed at the PA230 input to 
provide current amplification and give 
the instrument a high input impedance. 

The meter movement land associated 
rectifier bridge are connected in series 
with the negative feedback applied 
around the PA230, making the feed¬ 
back substantially proportional to 
meter current. As a result the feed¬ 
back not only provides gain and cali¬ 
bration stability but also corrects for 
non-linearity in the meter rectifier. 
Calibration adjustment is performed 
using a small slider potentiometer 
which varies the feedback ratio. 

The meter movement employed is a 
lOOuA rectangular 4in type, having an 
internal resistance of approximately 
IK. The meter is protected from tran¬ 


sient and overload damage by means of 
an R-C filter/damping circuit together 
with a low-current silicon diode. 

It sihould be noted that the feedback 
loop around the PA230 performs DC 
stabilisation as well as definition of 
signal gain and linearity. It is for this 
reason that the lower feedback resis¬ 
tors are taken to erarth via blocking 
capacitors. Two capacitors are used in 
this position to provide an adequately 
low impedance to below 10Hz. 

The negative feedback signal 
is applied directly to the ” differen¬ 
tial input of the PA230, while the 
input signal from the emitter follower 
is presented to the input. By this 
means the applidation of the feedback 
does not reduce the input impedance, 
but rather raises it due to the action 
of the differential input stage in the 
PA230. To preserve the high input 
impedance of the emitter follower the 
bias divider is bootstrapped to the 
negative feedback input via a 2uF 
blocking capacitor. As a result of these 
measures the input impedance of the 
basic circuit is greater than 2M shunted 
by approximately lOpF. 

A series R-C step circuit connected 
between the output pin 7 and pin 5 
of the PA230 provides phase correc¬ 
tion at high frequencies to compen¬ 
sate for stray capacitance in the meter 
circuit. With the values shown the cir¬ 
cuit is quite stable, and has a basic 
response which is virtually flat between 
20Hz and lOGKHz, falling smoothly 



PA230 CIRCUIT DIAGRAM 


beyond these limits to reach—0.5dB 
at approximately 8Hz and 400KHz. 

The input to the circuit is controlled 
by a switched voltage divider which 
provides the instrument with nine 
measurement ranges. The divider taps 
are arranged to give inter-range ratios 
as close as possible to a constant 
0.316, corresponding to lOdB. 

Ideally the use of multiples of the 
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AUTOMATION and CONTROL 
IN INDUSTRY 



LIQUID LEVEL CONTROL 

TYPE TL. 



The Asfrol Liquid Level Control is designed for 
use with liquids up to a 1 megohm total maximum 
resistance between earth and the probe 


THE SYSTEM FEATURES: 


• FULLY TRANSISTORISED MODULAR SYSTEM. 

• PRINTED CIRCUIT BOARD CHASSIS. 

• A RANGE OF ELECTRODES FOR A VARIETY OF SYSTEMS INCLUDING PROBES FOR PRES¬ 
SURISED SYSTEMS UP TO 300 P.S.I. 

• LIQUIDS IN WHICH IT MAY BE USED INCLUDE ACIDS, BASES, SALTS, MILK, BEER, WATER, 
ALCOHOL, AMMONIA, DISTILLED WATER AND ANTI-BIOTICS. 

• HIGH DEGREE OF SENSITIVITY. 

• VERY LOW A.C. CURRENT PASSING THROUGH MATERIAL. 

• NO ELECTROLYSIS ACTION ON PROBES. 


ASSOCIATED CONTROLS PTY. LTD. 

14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA SOUTH AUSTRALIA 

Eastern Instrument Services Teknis Ptv. Limited. Instrument Engineering 

Pty. Ltd., P.O. Box 45. Pty. Ltd.. 

Suite 17. 67 O-eeps Road. LOWER MITCHAM. 5062. 32 Anneriey Road. 
MELBOURNE. 3000. Phone 76-3224. WOOLLOONGABBA. S.2 

Phone 51-8503. 51-8504. 4102. 

Phone 91-5111. 


QUEENSLAND WESTERN AUSTRALIA 

Austral Lighting Pty. Ltd.. Mechanical and Electrical 
Higgs Street. Design and Drawing Service, 

BREAKFAST CREEK. 4010 23 Slade Street. 

Phone 62-1811. BAYSWATER. 6053. 

Phone 71-5432. 
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preferred resistor values 15 and 4.7 
would give the closest approximation 
to exact lOdB ratios; however in prac¬ 
tice the divider is complicated due to 
the loading effect of the circuitry fol¬ 
lowing the divider, viz. the meter 
amplifier with its 2M/10pF input impe¬ 
dance. The operation at high fre¬ 
quencies is (also complicated by stray 
capacitance in the switch, together with 
a small variation in the input capa¬ 
citance of the meter amplifier due to 
gain variations within the feedback 
loop. 

These effects necessitate correction 
of the divider resistance ratios using 
series and shunt “piadder resistors,” 
together with high-frequency compen¬ 
sation using small shunt capacitors. 
Using these techniques the divider is 
made to produce range ratios which 
remain within 0.5dB of the required 
lOdB, from zero frequency to better 
than lOOKHz. The overall response of 
the instrument for all ranges is thus 
within ± 0.5dB from below 10Hz to 
above 100 KHz, with an overall input 
impedance of 1M minimum shunted 
by approximately 25pF. 

A tenth position of the input switch 
(“Battery Test” in the January, 1965 
version), connects the metering ampli¬ 
fier input to earth, providing a “short¬ 
ed” mode in which the meter registers 
only the residual instrument noise. 
This permits changes to be made in 
external circuitry, repositioning of test 
leads and other operations which might 
otherwise produce violent meter de¬ 
flection. 

To permit inspection and analysis 
of signals such as noise, ripple and 
crosstalk, the instrument is provided 
with an oscilloscope output. The out¬ 
put circuit is isolated from the meter¬ 
ing circuit by means of an emitter 
follower and series buffer resistor, to 
ensure that loading effects do not 
effect instrument accuracy. The signal 
fed to the output circuit is that avail¬ 
able in relatively undistorted form at 
the top of the resistive portion of the 
feedback divider. 

The signal level available at the 
oscilloscope output socket is approxi¬ 
mately IV p-p for full scale deflec¬ 
tion, at an impedance level of approxi¬ 
mately 50K. With the capacitive load¬ 
ing provided by a typical shielded cable 
and oscilloscope input, the effective 
output bandwidth will be 10Hz — 
30KHz ± 3db. 

Power supply to the instrument is 
controlled by a second pole of the 
metering range switch (Sib). The 
eleventh and final position of the 
switch thus becomes an “off.” Power 
requirements of the basic instrument 
are 12V DC at approximately 5mA, 
which may be provided by either the 
external mains supply or an external 
battery. 

The internal power supply is a simple 
regulated circuit designed to deliver 
modest current at a low effective 
source impedance and with a very low 
ripple level. It employs a half-wave 
rectifier circuit with a 1N3193 or simi¬ 
lar silicon diode fed from a miniature 
12.6V power transformer. The proto¬ 
type instrument used the Ferguson 
PF2851 transformer, which is a recent¬ 
ly designed unit of particularly com¬ 
pact dimensions. 

The remainder of the power supply 
is a simple series regulator/electronic 
filter using an NPN transistor and a 



At top is a general view of the interior of the new millivolt me ter, 
showing the disposition of components; beneath this is a closer view 
of the range-switch and meter amplifier section. Note the main ver¬ 
tical shield plate , the small secondary shield plate and the micro- 

circuit amplifier. 


zener diode. The transistor may be 
either a germanium type AC 127, or 
similar, or a silicon planar type 
2N3566 or similar. The 12V zener 
diode used as the voltage reference 
may be either a type OAZ273, an 
OAZ213 or a series combination of 
two lower voltage planar types such as 
the AN7101 and the AN7103. 

Physically the new instrument is 
housed in the small flanged front case 
used for most of our current instru- 

ELECTRONICS 


ment designs, measuring 7Iin x 5in x 
4in, and in external appearance is very 
similar to the January, 1965, instru¬ 
ment. The meter occupies a major por¬ 
tion of the panel area and is to the 
left, with the range switch in the upper 
right-hand corner and the input socket 
beneath it. The mains cord entry and 
oscilloscope output socket iare at the 
rear of the case. 

Inside the case the disposition 
of components is somewhat different 
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LAFAYETTE new stocks 

TRANSISTOR ANALYSER KIT 


6-1N-1 TESTER 

1. In-Circuit and Out of Circuit 
Transistor Checker (including 
Power Types). 

2. Diode and Rectifier Checker. 

3. Signal Generator. 

4. Battery Tester. 

5. Voltmeter. 

6. Milliammeter. 

One of Lafayette’s most popular test 
instruments for transistor service. The 
in-circuit test provides an actual per¬ 
formance check. Externally the tran¬ 
sistor is checked for leakage on a 
multi-coloured scale and for beta 
gain in 3 ranges up to 200. A 5Kc test signal with harmonics enables checking of 
RF, IF and AF circuits. Complete with all components and step-by-step instructions 
to make assembly a pleasure. 

Stock No. 19-0901 .... $29.95 

DELUXE 100,000 OHMS PER VOLT M LAB-TESTER" VOM 



$29.95 


from that of the earlier design. Per¬ 
haps the most obvious difference is 
that the range switch and meter 
amplifier circuitry is shielded from the 
output and meter circuitry, a require¬ 
ment necessitated by the significantly 
increased bandwidth and higher input 
impedance. The shield is a vertical 
plate attached perpendicularly to the 
rear of the front panel via two of the 
meter mounting studs. 

A second, smaller shield plate is 
used between the range switch and the 
metering amplifier panel, to prevent 
spurious coupling at high frequencies 
due to stray capacitance. In the proto¬ 
type this shield is cut from thin sheet 
brass, being supported by earthed lugs 
on both the amplifier panel tand the 
range switch. 

The attentuator components are sup¬ 
ported around the range switch by the 
appropriate switch lugs, with the sec¬ 
tion nearest the front panel used for 
the input switching bnd the rearmost 

tiiiniiiitiiiiimiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiitiiiiitiiiiiiiiitiiiiiiiiiiiiiiimimiiiiim 

Millivoltmeter 
Parts List 



$53.95 


Unique Yellow Function Selector 
Visually Indicates Exact Range 

• 100,000 Ohms per Volt DC. 

• Giant Easy-To-Read 6iin 
Scale. 

• 2% Accuracy on DC, 3% on 
AC. 

• Multiplier Resistors. 

• Built-in Meter Protection on all 
Ranges. 

Deluxe laboratory-type volt-ohm- 
milliammeter that satisfies virtually 
any lab. or shop requirement. 
Large easy-to-read 6*in 2-colour 
meter has a 90 deg. arc for greater 
legibility and accuracy plus built- 
in protection against burn-out and 
bent pointers. Thirty-three ranges. 


Sensitivity: 100K ohms/volt DC, 5K ohms/volt AC. Ranges DC 0-.5-2.5-10-50- 
250-500-1000V. AC 0-3-10-50-250-500-1000V. DB —10 to 4-49.4 in 4 ranges. 
DC Current: 0-10-100 ua, 0-10-100-500 ma, 0-2.5-10 amps. Resistance 0-1K-10K- 
100K-10M-100 Megohms. Meter Movement 9 ua for full scale deflection. Output 
to 250 V with built-in series capacitor. 

Stock No. 99-5065 .... $53.95 


"TINY-MITE" SOLID STATE 16-WATT MOBILE PA AMPLIFIER 



$43.95 


• Real Tiny—1 5/8in H x 3 7/16in 
W x 5 7/8in D. 

• Solid State — No Warm-up! 

• For 12 Volts DC Negative or 
Positive Ground. 

Ideal for mobile PA applications. 
Two inputs 100K and 600 ohms for 
dynamic or crystal microphones. Out¬ 
put impedance 8 or 16 ohms. Maxi¬ 
mum current drain 1.6 amps. Fused 


for overload protection. Complete with microphone plug, battery and speaker 
cables, and under dash mounting bracket. 

Stock No. 99-4589 .... $43.95 

Lafayette electronics 

Division Of EtOCtron Tub# I A CAYCTTP I ndmm«n4( AnmnmAnf 


Division of Electron Tube 
Distributors Pty. Ltd. 

Alt Mail Enquiries end Orders tot 

VICTORIAN SALES CENTRE 
AND HEAD OjFFICE, 

15A WELLINGTON STREET 
WINDSOR, VIC., 3181. Ph.: 51 6362 


LAFAYETTE Instruments end equipment 
ere also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 6 Royal Arcade, 760 George 
Street, Sydney, N.S.W. 2000. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woolioongabbo, Q’land. 
4102. 


1 Small instrument case, 7\in x Sin 
x 4in, with flanged front panel . 
Handle, rubber feet, scrap alum¬ 
inium for vertical shield bracket, 
scrap brass for switch shield. 

1 lOOuA IK meter movement, 4in 
rectangular type. 

1 3-section 1-pole 11-position rot¬ 
ary switch. 

1 Miniature power transformer, 
12.6V secondary. 

1 Medium bar-type control knob . 

2 Co-axial sockets. 

SEMICONDUCTORS 

1 PA230 linear amplifier micro- 
circuit . 

1 BC109 or similar low-noise NPN 
silicon transistor. 

1 BC108 or similar NPN silicon 
transistor . 

1 AC 127 or similar NPN transistor. 

4 OA91 or similar germanium 
diodes. 

1 BA 100 or similar silicon diode. 

1 IN3193 or similar power diode. 

1 12V zener diode (see text). 

RESISTORS 

1% High Stability Types: 220ohm, 
470ohm , 1.5K, 4.7K, 15K, 47K, 
150K, 470K, 1M. 

5% half-watt types: 27ohm, 39ohm, 
470ohm, 2 x IK, 3.3K , 3.9K , 2 
x 10K, 22K, 47K, 56K, 100K, 
180K, 270K, 330K, 2 x 470K, 
1M. \ 

1 lOOohm slider pot , 

CAPACITORS 

LV Ceramic or plastic: 3.3pF, 
8.2pF , 2 x 27pF, 120pF, 470pF, 
2 x .0015uF, 2 x .0047uF, .015uF, 
.033uF, 2 x 0.1 uF, 2uF. 

1 0.1 uF 400V plastic or paper. 

1 JOOuF 2.5VW electrolytic. 

2 250uF 12VW electrolytic. 

2 lOOOuF 6VW electrolytic. 

1 lOOOuF 18VW electrolytic. 

MISCELLANEOUS 

1 x 6-lug section and 1 x 10-lug 
section of miniature resistor 
panel: 1 x 8-lug tagstrip; grom¬ 
met for mains cord entry; mains 
cord and plug; connecting wire, 
solder, bolts, nuts, washers, etc. 
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REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


section for component anchoring. The 
centre switch section is that used for 
power switching. The metering ampli¬ 
fier is supported by a small length 
of miniature resistor panel bolted to 
the vertical shield plate, while the 
metering circuitry, oscilloscope output 
stage and power supply regulator are 
mounted on a second length of minia¬ 
ture resistor panel attached to the rear 
of the meter and supported by the 
meter terminal bolts. The power trans¬ 
former and rectifier are mounted in 
the rear of the case. 

Most of the wiring should be visible 
from the photographs, and construc¬ 
tors should find little difficulty in 
duplicating the original. However the 
circuit is not unduly critical, and pro¬ 
viding the usual precautions are taken 
concerning signal lead dress, isolation 
of input 'and output leads, and avoid¬ 
ance of earth loops, little trouble 
should occur despite quite considerable 
differences in layout. The connections 
to the various semiconductor devices 
are shown on the circuit; note that the 
PA230 device is shown viewed from 
the “top,” with the plane of the con¬ 
nection lugs and tab towards the rear. 

When the instrument is connected 
to the power upon completion, it will 
be found that the meter pointer swings 
rapidly to full scale; however this 
should not be viewed with alarm nor 
taken as a symptom of a wiring or 
component fault. The effect is due to 
the unbalanced situation prevailing 
before the lOOOuF capacitors in the 
feedback circuit have charged to their 
operating voltage, and is quite normal 
upon switch-on. The meter movement 
is shunted quite heavily during this 
time by the BA 100 diode and lOOuF 
shunt capacitor, and thereby protected 
from damage. 

The current flowing through the 
meter normally falls below full scale 
after about 15 seconds. However no 
attempt to calibrate cr to use the 
instrument for serious measurements 
should be made for at least 2 minutes, 
as this time is required before the 
feedback circuit is fully stabilised. It 
will be seen that during this period 
the residulal meter reading will fall 
asymptotically to less than 5 per cent 
of full scale, corresponding to 200uV 
equivalent input. 

The initial calibration of the instru¬ 
ment should ideally be carried out by 


A view of the interior of the millivolt me ter case , showing the power 
supply transformer and rectifier components. Also visible is the co¬ 
axial socket provided for the oscilloscope output . 


comparison with a reference instru¬ 
ment, using an audio generator set to 
approximately lKHz at a level of 
3.16mV (corresponding to FSD using 
the 3mV nominal sensitivity of the 
basic instrument). The calibrate poten¬ 
tiometer is then adjusted to produce a 
reading of “10” on the 3mV range. 

With the basic sensitivity set, the 
attenuator divider may then be check¬ 
ed and if necessary adjusted to ensure 
that the range ratios are accurately set 
to lOdB and within ±0.5dB from 
10Hz — lOOKHz. Adjustment of the 
basic (LF) ratios may be performed 
using the padder resistors 1 identified on 
the circuit diagram with a diamond 
symbol; high frequency compensation 
may be adjusted, if required, using the 
capacitors similarly identified. 

If a reference instrument of known 
accurate calibration and frequency 
response is not available, neither of the 
foregoing adjustments may be carried 
out. The constructor will have to rely 
upon the accuracy provided by the 
attentuator divider component values 
shown, while “basic” calibration will 
have to be performed using any avail¬ 
able signal source having an amplitude 


known as accurately as possible. 

It should be noted that, in common 
with the majority of electronic meters, 
the instrument is fundamentally an 
average-reading one which is calibrated 
in RMS values assuming a sinoidal 
waveform. This fact should be taken 
into account particularly when per¬ 
forming initial calibration, and also 
borne in mind when subsequently us¬ 
ing the instrument for measurements 
upon non-sinoidal signals. Q 


ALWAYS KEY OX R.O.S. 


SPECIALS FOR MAY 

R Parts available for following 
Projects:— 

Trans. RF Test Osc., March 

D ’68.$36.62 net. 

Trans. Audio Osc., Sept. 

‘65.$36.73 net 

Preamp, for Mag. P.U. and 

S Tape Heads, Oct. *65, 

$12.44 net 
Mullard 10/10 Trans. Amp. 

$69.66 net 

Three Trans. Receiver using FET 

Detector, March ’68 . $30.36 net 
Mullard 10/10 Kit (Valve) $107.72 net 
P/M 116 40w Guitar Amp. June *67. 

$7138 net 

P/M 117 60w Guitar Amp, July *67. 

$79.06 net 

P/M 108 Stereogram, Oct. *64. 

$92.91 net. 

Service Station Tacho. with Dwell 

Angle, Oct. *64.$40.83 n«t 

1966 3in CRO.$115.23 net. 

P/M 115 lOw/lOw Trans. Amp., April 

’67. .. $104.05 net. 

Magnet P.U. for P/M 115, May *67 
$12.63 net. 

1967 All Wave 7 Receiver, Dec. *67. 

$129.37 net. 

The Independent Wholes#ter 
RADIO DISPATCH SERVICE, 
Rodin ond Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George end Harris Streets, 


Sole Australian Agents: 

AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord. 
Sydney, N.SW. Phone 73 1227 



Mien. 211-0X16, 211-0191 
Op.n Saturday morning*. 
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K AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — K 

I GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — I 

T RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — T 

S TRANSISTOR & VALVE TYPES. S 


GUITAR AMPLIFIER KITS 


PLAYMASTER 116-40 waif (ELECTRONICS Australia, June 1967) 

$88.80 


COMPLETE KIT FOR AMPLIFIER 

PLAY MAST EH 717-60 watt 

COMPLETE KIT FOR AMPLIFIER - 


Only 


Only 


$98.45 


POPULAR KITS ■ TOP QUALITY - LOWEST PRICES 


INSTRUMENTS. 

1 Sin Wide Range C.R.O. 

2 • lin F/C C.R.O. 

3 3ln C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterleaa Voltmeter. 

9 Milllvoltmeter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion-MUUvolt- 
metcr. 

12 VTVM. 

13 1966 —VTVM. 

14 Electronic Metronome. 

13 • 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XT AL Locked STD. 

29 Electronic Tuning STD. 

10 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.3 and 36 MHZ Sweep GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

33 Silicon Diode Noise GEN. 

36 • R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Oei8er Counter. 

39 Direct Reading Impedance 
Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

42 * Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 * Valve and Transistor 
Teater. 

45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 

48a 1968 RF. Osc. 1968 


49 Photo Timer. 

50 Pipe and Wiring Locates. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 
BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 
REGULATED POWER SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 
VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 

61 2KW—Automatic Light Dimmer. 

62 4KW—Automatic Light Dimmer. 
TACHOMETER. 

63 6 or 12 Volt Kit. 

64 • 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 

79 Mullard 5-20. 

80 Transistor 20w. 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 3-5 CTrans.). 

83 Mullard 10-10 mans.). 

84 Mullard 10-10. 

85 Wireless World 20-20. 

86 Playmaster Unit 3. 


87 Playamster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 mans.). 

91A Playmaster 115 mans.). 

91B Playmaster 118. 

91C Playmaster 119 Tape Unit. 
P.A. and GUITAR. 

AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar. 40w. 
101B Playmaster 117 Guitar. 60w. 
CONTROL UNITS AND 
PREAMPS, 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M'Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

117A P/M 115 preamp. 

117B P/M 120 

TUNERS. 

118 P'master Unit Style. 

119 P’master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M*watt Hi-QuaUty 
Tuner. 

121A P/M 114 Tuner. 

121B 


RECEIVERS, 

122 Fremodyne 4—1967. 

123 Communications RX. 

124 1967 All Wave 3-4-5-6-7. 

125 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

128 1968 Interceptor 3. 

129 ALL Tsistor Car Radio. 

130 Transport* 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

133 All Wave T’alstor 3. 
TRANSMITTERS. 

136 144 MHZ Linear Final 
(30w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (73w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 25Ow SSB Linear Amp. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHF. 

147 All Transistor. 

MODULATORS. 

148 Modulator 30w. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wava Unit. 

153 Basic S/Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recorder. 

160 Direct Reading A.F. Meter. 

161 Square Wave Generator. 

162 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


LARGE STOCKS OF — SPEAKERS, TRANSFORMERS, RECORD PLAYERS, TAPE 
DECKS, VALVES, DIODES, TRANSISTO RS, MICROPHONES, INSTRUMENT 
CASES, and all other items—write for y our price list ... IT WILL SAVE YOU 
DOLLARS. 


ELECTRONIC DEVELOPMENTS PTY. LTD 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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K Public Address Units — Geiger Counters — Metal Locators — Decade 1C 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 

T Supplied for Projects in Electronics (Aust.), Wireless World, Practical « 

Wireless, Electronics World, Electronics Illustrated, Practical Elec- 
J tronics, etc. £ 


POPULAR KITS 

BUILD IN LEISURE TIME AND SAVE 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 


3-BAND DOUBLE CHANGE 
RECEIVER, 

MAY, 1966. 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


f—* 


REGULATED POWER SUPPLY 
1966 (June) 


1966 V.T.V.M. (Feb.) 


PLAYMASTER 112 

December, 1965 


PLAYMASTER 113 

March, 1966 


5-BAND DSB TX, 
NOV., 1965 


TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


TRANSISTOR M./VOLT METER 
1965 (January) 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phone* 63-3596 232 FLINDERS LANE Phono* 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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METERS 




Range 


Type Price 


Range 


Type Price 


D.C. Micro ammeters 
(Moving Coil) 


50 uA 


$5.77 

$9.46 

$10.61 


D.C. Ammeters 

(Moving Coil) 


From 

5A-10A-20A 


$3.79 

$5.50 

$6.54 


100 uA 

2P 

$4.89 

*♦ 

3P 

$7.70 

»» 

4P 

$8.63 

200 uA 

2P 

$4.34 

” 

3P 

$6.82 

*» 

4P 

$7.70 

500 uA 

2P 

$3.74 

»» 

3P 

$6.05 

»♦ 

4P 

$6.82 

50-0-50 uA 

2P 

$4.67 

»* 

3P 

$7.70 

M 

4P 

$8.63 

100-0-100 uA 

2P 

$4.34 

♦» 

3P 

$6.82 

*» 

4P 

$7.70 

D.C. MfUianuneters From 

2P 

$3.57 

(Moving Coil) 1mA 

3P 

$5.22 

4P 

$6.32 


D.C. Voltmeters From 


(Moving Coil) 

5V-10V-20V-50V 

o.a. 0 . 

(NfO 

$3.79 

$5.50 

$7.70 

Volume Level Indicators 
(VU Meter) 

Standard VU 

VU2P 

VU3P 

VU4P 

$5.77 

$9.07 

$10.83 

“S” Meters 

“S” Scale 

2S2P 

$5.22 

A.C. Voltmeters 




(Rectifier Type) 

50V and 300V 

2P 

$3.79 



33P 

$5.50 



4P 

$7.70 

R.F. Miliiammeters 

500mA 

4P 

$8.74 



2P 

$6.43 



3P 

$7.70 



4P 

$8.74 

R.F. Ammeters 

1.5 A 5A 

2P 

$7.42 


3P 7-97 11-93 

4P 

$9.90 


UNIVERSITY... MASTER... PALEC... TERRIER TYPES ALSO STOCKED... WRITE FOR PRICE SHEETS 


PANEL MTG.—MULTIMETERS—VTVM—ETC. 


"KEW" PANEL METERS 

(ALL TO STANDARD B.S.I. SPECIFICATION) 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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30W TRANSISTOR 
P.A. AMPLIFIER 

Here is a 30 watt transistorised public address amplifier, of 
small size and weight combined with reliable performance. 

The amplifier, which will operate from any 12 volt car or by Anthony Leo 

boat electrical system with very economical power con¬ 
sumption, is most suitable for all outdoor P.A. requirements. 


It is over five years since we last 
described a transistorised public 
address amplifier, in ithe February, 
1963 issue. Since that time there have 
been vast changes and developments 
in the field of semiconductor tech¬ 
nology, including the advent of cheap 
silicon transistors with their attendant 
advantages of good temperature stabi¬ 
lity, low leakage and high gain. This, 
together with some readers* requests 
for a more up-to-date battery-operated 
amplifier, has prompted us to revise 
the 1963 design. 

So we started out on what we 
thought would be a relatively simple 
and straightforward project, revising 
and updating various areas of the cir¬ 
cuitry. But, as these things are seldom 
as simple as they first appear, the 
updating turned into something a little 
more elaborate than we had first en¬ 
visaged. 

In addition to simply replacing 
appropriate germanium transistors with 
suitable silicon devices, we also took 
the opportunity to improve the overall 
perwrmance of the amplifier, and at 
the same time, to reduce the cost. 

A cost saving technique which we 
have employed is direct coupling. Con¬ 
siderable saving is possible by obviat¬ 
ing the need for bulky high-value 
coupling electrolytics, not to mention 
resistors. 

In this amplifier design we have 
three transistors directly coupled, in¬ 
cluding the germanium driver transis¬ 
tor. While at first we had some reserva¬ 
tion about directly coupling silicon and 
germanium transistors, more so with 
three stages, these proved to be un¬ 
founded. The area of circuitry involved 
demonstrated remarkable temperature 
stability. 

However, the directly coupled trio, 
particularly the method of feeding the 
base of the driver transistor, did create 
an unexpected complication. The actual 
problem was the realisation of both low 
distortion and reasonable frequency 
response from the 2N301 driver tran¬ 
sistor, but more of that later. 

For various reasons the limits of the 
overall frequency response are delibe¬ 
rately restricted. The bass response is 
usually restricted because of the low 
frequency power limitation on loud¬ 
speakers. Whereas a speaker can 
handle considerable power at the 
middle frequencies, it may not neces¬ 
sarily be able to do so at the lower 
end of the spectrum. And after all, 
in public address work our main inte¬ 
rest lies in the propagation of the 
middle voice frequencies. 

At the other end of the scale, the 
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treble response is usually tailored to 
just below lOKHz, mainly for reasons 
of amplifier stability and economy. Ex¬ 
treme high frequency response is costly 
if not difficult to obtain in a high 
power amplifier of this type, and fre¬ 
quencies above about lOKHz contri¬ 
bute little to the intelligence being 
conveyed. 

As with the earlier design, this 
amplifier operates from a 12 volt 
supply, such as a lead-acid accumulator, 
making it eminently suitable for out¬ 
door public address work. Having a 
standing current of only 250 milli- 
amps, the amplifier is very economical 
for use in situations requiring pro¬ 
longed standby operation. 

A typical valve amplifier, delivering 
the same 30 watts from a 12 volt 
vibrator supply* could be expected to 
have a standing current level of about 
8 amps, rising to around 12 lamps on 
peaks of maximum power output, 
assuming, of course, a Class B output 
stage. The peak current level of the 
present amplifier is 4 amps, but as this 
will only occur intermittently, assum¬ 


ing a nonsinusoidal signal, the average 
current and hence power consumption 
will be very small. 

In short, the actual DC efficiency 
of the transistor amplifier, at maxi¬ 
mum power output, is about three 
times better than an equivalent valve 
amplifier operating from a 12 volt 
vibrator supply. By way of further 
contrast, the quiescent or standing 
power consumption of the typical 
valve amplifier would be around 96 
watts, whereas the power requirement 
of the transistor amplifier is a mere 
3 watts! 

For the mechanical aspects of the 
present amplifier, we again enlisted the 
aid of RCS Radio, who supplied a 
printed wiring board and a kit of the 
metalwork, which has been updated 
since the 1963 publication. The over¬ 
all dimensions of the metal case are 
quite small, measuring 9!in x 6£in x 
3in, including the metal carrying 
handle. 

Looking at the circuit in a little 
more detail, points of similarity be¬ 
tween the present amplifier and the 
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A transistorised public address amplifier capable of delivering 30 
watts, powered from a 12 volt car or boat battery, or other 12 volt 
source. Containing seven transistors, and a diode for protection against 
reversal of battery polarity. The amplifier is equipped with two inputs, 
for dynamic microphones, and having mixing facilities available. 

OUTPUT POWER: 30 watts RMS output into a 15 ohm load. 

DISTORTION: Total harmonic distortion 4 per cent at rated power. 

INPUT SENSITIVITY: 3mV at either input for 30 watts output. 

FEEDBACK: 10.5dB feedback over main loop, with good load 
stability. 

FREQUENCY RESPONSE: A tailored frequency response for 
public address, — 3dB at 60Hz and 7KHz. 
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This new speaker combines rugged bass dia¬ 
phragm with a coaxially radiating high-frequency flare 
to give excellent wide-range performance. This 
basic unit has been extensively tested in both 

high-fidelity 'and guitar applications and has now 
been matched with its own specially designed high- 
frequency flare resulting in an extended range 
of 45 to 12,000 Hz while maintaining a power 
rating of 20 watts (15 watts for guitar appli¬ 
cations.) The Hi-Flux magnetic system and matched 
voice coil gives this unit full rich bass and extended 
treble performance for hi-fi, stereo or guitar applications. 


ONE 

OUT 
OF 
THE 
BOX 




A new 12 rt duo-cone speaker that handles 


tts on extended range 


Special enclosure 
designs for Hi-Fidelity 
and guitar applications 
are available on request. 


SPECIFICATION 

TYPE NUMBER 

Maximum Power Handling 

Frequency Range 

Resonance 

Magnet Material 

Flux Density 

Total Flux 

V.C. Diameter 

Impedance 

Mounting Hole Centres 
Maximum Depth 


53419/12UAX/15 
20W (15W for Guitar) 
45-12000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 

H" 

15 ohms 
Ilf" P.C.D. 

4|" 


53348/12UA/15 
20W (15W for Guitar) 
45-6000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 

H" 

15 ohms 
111" P.C.D. 

4|" 


53422/12UA/8 
20W (15W for Guitar) 
45-6000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 

H" 

8 ohms 
111" P.C.D. 

4j" 


SPEAKER 


TYPE 12UAX 

The three versions of this 12" speaker are 
an extended range type 53419/12UAX/15 
with a frequency coverage of 45-12000 Hz 
and two general purpose speakers type 
53348/12UA/15 and 53422/12UA/8. 



MANUFACTURERS 
SPECIAL 
PRODUCTS 
PTY. LTD. 

47 York Street, Sydney. 2 0233 


DISTRIBUTED BY: ADELAIDE: Newton McLaren Ltd. 51 0111 
BRISBANE: Chandlers Ltd. 31 0341 

HOBART: Amalgamated Wireless (Australasia) Ltd. 3 383fi 
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1bU4 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161 
Radio Parts Pty. Ltd. 30 1251. J. H. Magrath & Co. Pty. Ltd. 32 3731 
PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425 
Atkins (W.A.) Ltd. 21 0101. Carlyle & Co. (1959) Pty. Ltd. 21 9331 
SYDNEY: Electronic Parts Pty. Ltd. 533 1277. 

George Brown & Co. Pty. Ltd. 29 7031. 
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1963 design will be immediately appar¬ 
ent, particularly the push-pull output 
stage, which remains virtually un¬ 
changed. The performance and price 
of the OC29 germanium output transis¬ 
tors is such as not to warrant their 
replacement by silicon devices, particu¬ 
larly as the performance is adequate 
for a public address amplifier. In 
addition, the output stage performance 
is limited by the necessary size and 
design of the transformers. 

Additional power supply bypassing 
has been provided in the form of a 
20G0uF electrolytic capacitor. This is 
particularly necessary in the case of 
a failing battery or accumulator in 
which the internal impedance may rise 
significantly. In some cases, common 
power supply impedance can seriously 
affect the stability of an amplifier, giv¬ 
ing rise to “motorboating” and general 
low-frequency instability. 

With a 2000uF capacitor, the ampli¬ 
fier is perfectly stable with up to 15 
ohms in series with the supply. There 
is also a secondary reason for having 
such a large capacitance. If a mains- 
operated power supply is used, voltage 
regulation of the required order is dif¬ 
ficult and most times costly to obtain. 
It is then that the energy storage 
capability of the electrolytic will deter¬ 
mine. to a large extent, the transient 
power capability of the amplifier. 

It is our intention to describe a regu¬ 
lated mains supply for use with the 
present amplifier and as a general-pur¬ 
pose power supply for similar applica¬ 
tions. 

A diode has again been included in 
series with the negative supply lead. 
This provides valuable protection 
against inadvertently reversed polarity, 
while connecting the leads to the accu¬ 
mulator or other supply. This is a 
very easy thing to do when hurrying 
to set up an amplifier and it could 
cost not only the output transistors, 
but the remaining five as well. 

Another safety feature is a supply- 
voltage link in the speaker plug, mak¬ 
ing it virtually impossible to operate 
the amplifier without a load of some 
sort. Operation without a load could 
damage the output transistors by creat¬ 
ing large voltage spikes across the sec¬ 
ondary inductance. 

The two OC29s operate in class B, 
with a quiescent current of about 
20mA for the pair. This current level 
is necessary to reduce cross-over distor¬ 
tion to a minimum. Quiescent current 
level is determined by the voltage 
divider consisting of 2.7 ohms and 330 
ohms. If the current varies markedly 
from 20mA, it may be adjusted by 
altering the value of the 330 ohm re¬ 
sistor. 

The 2N301 driver transistor operates 
in the linear or class A mode and is 
transformer-coupled to the output 
stage. Quiescent current in this tran¬ 
sistor is around 200mA, and is set by 
the feedback bias from its emitter to 

To the right , the circuit digram 
of the amplifier. Note the 
wiring of the speaker plug and 
socket with the safety link, 
and reversal of the “earth” 
polarity , from positive to 
negative, for the two input mix¬ 
ing stages . All voltages are 
measured with respect to the 
positive battery terminal . 
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Mai HI TRACKABILITY" CARTRIDGES 

low priced for the Budget minded 


now 




I*' S.M.E. 

J PICK-UP ARMS 


Only SME precision Pick-up Arm* offer alf 
these features and more — Choice of two 
arm lengths 9in or I2in — Low inertia 
— Automatic slow descent with hyd_ 
raulic control — Precision tracking 
force from tys-S grams applied with¬ 
out a gauge — Shielded output 
socket — Low capacity 4 * con- 
Mk necting cable with quality 
plugs — Light weight shell. 


THE SUPERB V-15 TYPE II 


The radically new V-15 type II heralds 
a new epoch in high performance cart- 
ridges. We call it the era of High 
Trackability. Because of it you will hear 
some records tracked at light forces for 
the first time without distortion. 

Trackability at % gram tracking force using a $hure/SME Arm: 17.9 
CM/SEC at 400 Hz (cps): 26 CM/SEC at 1,000 Hz (cps): 26 
CM/SEC at 5,000 Hz (cps): 15 CM/SEC at 10,000 Hz (cps). 

Frequency Response: 20 to 25,000 Hz cps). Output Voltage: 3.5 
mv per channel at 1,000 Hz (cps) at 5 CM/SEC. Channel 
Separation: Over 25 db at 1,000 Hz (cps): Over 17 db from 
500 to 10,000 Hz (cps). Channel Balance: Output from 
each channel within 2 db. Stylus: VNI5E Bi-Radial Ellipti¬ 
cal Stylus, Diamond Tip, .0007 inch (17.8 microns) 
frontal radius; .0002 inch (5 microns) side contact 
radii; .0010 inch (25 microns) wide between 
record contact points. Tracking Force: % to \ [ /l >• £,yjj 

grams. Recommended Load Impedance: 47,000 
ohms (per channel). Mounting: Standard 
(fckaJ /2 inch mounting centres. 


THE M44 SERIES 


•5 Model M44.5 Stylus Radius, ,0005 \ 

<f f 1 . —spherical. Tracking weight %to || *' 

-Ufl ‘ *^'^7 grams. Model 44G Stylus radius 
-0007 spherical. Tracking weight 3 / 4 
Pto 1^ grams. Model M44.7 Stylus rad 

us, .007 spherical. Tracking weight I 1 /* to 3 grams. Model 
M44.C Stylus radius, .0007 spherical. Tracking weight 
3 to 5 grams, ideal for changer operation. Response 
—all models. 20 to 20,000 Hz. Compliance—M44.G, 
M44.5 = 25 X 10*. M44.7 = 20 X 10* M44.C 


THE M75 SERIES 


Model M75E with elliptical stylus. 
Tracking weight % to I 1 /*} grams. 
Output 5.7 m/v at IKC/50M/ 
Sec. Model M75G with .0006'* 
Radius S+yli. Output 5.7 m/v at 


DISTRIBUTED THROUGHOUT 
AUSTRALIA BY 


IKC/5CM/Sec. Tracking weight % to M /2 grams. Model M75-6 
with .0006" radius styli. Tracking weight I /j fo 3 grams. Out¬ 
put 5.9 m/v at IKC/5CM/$ec. Specifications common to 
the above. Frequency response: 20 to 20KC. Channel 
separation: betters than 25db at 1000 CPS. Load | 
Ilk impedance: 47,000 ohms per channel. jM S 


342 KENT ST., 
SYDNEY, N.S.W. 
PHONE 29-6731 


SHURE 
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the base of the AYltlO via 150K and 
120K in series. 

Power devices such as the 2N30I 
have a low, nonlinear input imped¬ 
ance; in the vicinity of 20 ohms over 
a relative straight portion of the in¬ 
put characteristic curve. So, according 
to the rules, the transistor’s base likes 
to see a constant current signal. Be¬ 
cause the transistor is essentially a 
current amplifying device, its base 
signal current should be linear or un¬ 
distorted for minimum distortion of 
the amplified collector current. 

So that the base can receive a lin¬ 
ear current, while its base impedance 
is varying, it should be driven from a 
high impedance; high enough to 
swamp out variations in the base im¬ 
pedance, according to all the rules. 
But — power transistors of this type 
tend to have a large internal collec¬ 
tor to base feedback capacitance 
which, when looking into a high base- 
driving impedance, will severely 
limit the useful frequency response. 

Well that’s the problem; low im¬ 
pedance base drive produces distor¬ 
tion, high impedance base drive re¬ 
sults in poor frequency response. 
Clearly any practical choice of cir¬ 
cuit will involve a compromise. So 
compromise we did! 

As can be seen from the circuit, 
the 2N301 base drive comes from 
a Darlington connected emitter fol¬ 
lower, presenting a lower impedance 
signal source. The transistor used here 
is a PNP silicon. We actually tried 
directly coupling the collector of an 
NPN transistor to the driver base, but 
the result in terms of frequency re¬ 
sponse was unacceptable. 

With the high impedance drive cir¬ 
cuit, the response was such that the 
output was 3dB down at 3KHz. But, 
by using the low impedance emitter 
follower drive circuit, we have ar¬ 
ranged for the response to be 3dB 
down at 7KHz, a typical figure for a 
public address amplifier. In the in¬ 
terests of high frequency stability, we 
have included a step circuit from the 
collector to the base of the driver 
transistor. 

The total harmonic distortion at 
maximum power output is 4 per cent. 
While at first sight and by compari¬ 
son with modern “hi-fi” standards this 
may seem rather high, in terms of 
typical public address performance it 
is quite acceptable. There was a time 
when distortion of this order in valve 
amplifiers was considered as being 
high fidelity. 

Incidentally, the amplifier is com¬ 
pletely load stable for all practical 
values of load capacitance, showing 
little evidence of ringing with values 
of up to luF. Not that capacitance 
of this order would be termed prac¬ 
tical. as one would expect with even 
the longest line to have no more than, 
say, .005uF. 

A second PNF silicon transistor is 
directly coupled to the first, making 
three directly coupled stages as we 
mentioned previously. It is necessary 
to decouple the feedback biasing net¬ 
work, via the lOuF electrolytic capa¬ 
citor, not just to increase the gain of 
these stages but also to provide a 
level bass response, which would 
otherwise fall off rapidly. 

The amplifier has two input facili¬ 
ties, each with a simple RC ampli¬ 
fying stage, using a low noise silicon 


Above are photographs of both the component side and copper side 
of the printed wiring board. As is indicated in the copper-side photo¬ 
graph, the earth track is cut in two places so as to make a tie point 
for the emitter of the AY 1110 and to facilitate the reversal of the 
earth polarity. Also a bridge, on the copper side, is required to con¬ 
nect the input earth to the negative supply rail . 


PARTS LIST 
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1 Set of metalwork. 

1 Front panel. 

2 Coaxial microphone connectors. 

1 Speaker plug and socket (minia¬ 
ture four pin). 

1 Printed wiring board, see text. 

1 Driver transformer, type 
TRD195 or similar. 

1 Output transformer, type 
TRS203 or similar. 

TRANSISTORS 

2 BC109, TT109, SE4010 or 

similar. 

1 AY1110 or similar. 

1 TT3638, 2N3638 or similar. 

1 2N301 or similar. 

2 OC29 or similar. 

DIODES 

1 BYX21/200, IN3194 or similar. 
RESISTORS (ilV 5 per cent) 

1 150K, 1 x 120K, 2 x 100K, 2 x 
47K, 3 x 12K. 2 x 5.6K, 1 x 
1.2K, 2 x IK, 1 x 470 ohms 1W, 


1 x 470 ohms, 1 x 330 ohms, 

2 x 150 ohms, 1 x 8.2 ohms, 2 x 
2.7 ohms 1W, 1 x 2.7 ohms. 

1 5 OK log potentiometer with 
switch. 

1 50K log potentiometer. 

CAPACITORS 

1 2000uF 15VW electrolytic. 

1 250uF 12VW electrolytic. 

1 lOOuF 12VW electrolytic. 

1 lOuF 2VW electrolytic. 

2 2uf 2VW electrolytic . 

2 0.47uF ceramic. 

1 0.1 uF plastic. 

1 .047uF plastic . 

1 .022uF plastic. 

1 .0047uF plastic. 

MISCELLANEOUS 

2 Knobs, 1 grommet, screws, nuts, 
solder, hook-up wire, battery 
cable, battery clips, fuse, pilot 
lamp assembly if desired. 
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HERE’S A DRAMATICALLY EFFECTIVE 
STEREO SYSTEM WITH 10 SPEAKERS 
FEATURING AN AKAI TAPE DECK AND 
THE NEW COMPAX MODEL C-5000 
STEREO TUNER/AMPLIFIER!ONLY$395! 

The famous Akai Model 3000D stereo tape deck features three 
heads, silicon transistor circuits, two speeds and is designed for 4 
track monaural or stereophonic recording and playback. The exter¬ 
nal cabinet is beautifully grained selected timber and matches the 
cabinet of the solid state Compax Model C-5000 stereo tuner/ 
amplifier. Output of the amplifier is Sp watts I.H.F.M. and the 
tuner brings in distant stations clearly and effectively. To these 
high quality instruments is added a matched pair of the popular 
Sonics Model AS-61 speaker systems. Each teak/walnut enclosure 
houses ,4 bass/mid-range speakers and a special high 
frequency reproducer. Hear this magnificent, low priced 
stereo system at Encel Electronics! TOTAL ENCEL 
PRICE (inc. sales tax). 

For only $69.50 morp Encel Electronics will add a high quality 
record player — A Connoisseur “Classic” turntable, a Connoisseur 
Model SAU-1 tone arm with a lifting/lowering device and a high 
quality Micro 2000/5 or Shure 44G magnetic stereo cartridge 
with a diamond stylus. This complete stereo reproduction system 
(Total price $464.50) represents outstanding value from Aus¬ 
tralia’s most experienced hi-fi centre. Bring some of your own 
records and hear this system today! 


$395 


NOW . . . SHURE CARTRIDGES AT 
ATTRACTIVE ENCEL PRICES! 

Perhaps you’ve been saving for a Shure Cartridge . . . now you 
can make your purchase sooner than you expected. Encel prices 
include sales tax, all cartridges are brand new, each one is 
fully guaranteed. 


$16.50 


Model M44G 

Retail 26.00 

ENCEL . 

Frequency response: 20-20,000 Hz. Output: 
6.2 mV. per channel. Tracking pressure: 
% to IV? qrams. 

Model M55E 

Retail $49 


Model M75 E 


Retail $69 


ENCEL 


$42.50 


ENCEL 


$28.50 


Fiequency response: 20-20,000 Hz. Output: 
5.7 mV. per channel. Tracking pressure: 
% to IV 2 grams. 

Model V15E Mk. II 

Retail $118.75 


ENCEL 


$74.50 


Frequency response: 20-20,000 Hz. Output: Frequency response: 20-25,000 Hz. Output 
6.6 mV. per channel. Tracking pressure: 3.5 mV. per channel. Tracking pressure 
V 4 to IV 2 grams. '-Va to V/z qrams. 


■Va to IV 2 grams. 

Stocks are limitea . . . and Encel prices 
include sales tax. Ring, write or call at 
Encel Stereo Centres in Melbourne or 
Sydney. We believe that this is the 
first time SHURE cartridges have been 
offered at such interesting prices. Secure 
your SHURE cartridge now! 


ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


transistor. Because these transistors 
are NPN types, it was necessary to 
reverse the polarity of the supply 
tracks on the printed wiring board. 
Reversal of the polarity involved cut¬ 
ting the copper track at various 
points. Exactly where the track was 
cut and the additional pigtail holes 
required have been shown in the 
accompanying photograph. 

Although a simple resistive mixing 
network has been used, the total con¬ 
trol interaction is less than ldB with 
a minimum insertion loss. The overall 
sensitivity of the amplifier for 30 
watts across a 15 ohm load is 3 mV. 
A slight increase in sensitivity could 
be obtained by bypassing the 150 ohm 
emitter resistors of the input stages, 
but we considered this not worth the 
expense of the addititonal electro- 
lytics. 

Overall frequency response of the 
amplifier, measured at 15 watts, is 
— 3dB at 7KHz and 60Hz. By using 
silicon transistors in higher impedance 
circuitry, it has been possible to reduce 
the value of the coupling capacitors 
to the mixing circuitry without pre¬ 
judicing the low frequency response. 
The capacitance values are such that 
plastic capacitors can be used, elimin¬ 
ating the bulk, cost and unreliability 
of electrolytics. 

The noise performance proved to be 
very satisfactory, being far better than 
most valve amplifiers with this order 
of sensitivity and power output. Even 
with both inputs open circuited and 
volume controls at maximum, the 
noise figure was — 60dB on the rated 
output. 

The input impedance of the ampli¬ 
fier is about 10K, and, as such, is 
intended for lower impedance dynamic 
microphones having outputs in the 
vicinity of 5mV and less. While it is 
not practical to pad the input imped¬ 
ance for a crystal microphone, due to 
insufficient resultant sensitivity, a 
crystal pickup could be used. With 1M 
in series with the input, the impedance 
and sensitivity would be such as to 
allow the use of most crystal pickups, 
if necessary. 

Naturally enough with an amplifier 
of this power, the question of speakers 
arises. As a suggestion, four of the 
more modestly priced 12-inch sneakers 
with 15 ohm voice coils could be con¬ 
nected in series parallel, with a result¬ 
ing correct impedance match. With 
four such speakers, each would be 
loaded to near maximum power capa¬ 
city. Eight-inch speakers could be 
used in the same combination, but 
there would be a serious risk of over¬ 
loading them. 

Another possibility would be the use 
of two large speakers capable of hand¬ 
ling the total power between them. 
Voice coils of 8 or 33 ohms could be 
connected in series or parallel. Other 
combinations are possible which the 
individual may work out for himself. 

On the speaker outlet socket there 
are four lugs, with only two required 
for the speakers. The other two are 
wired in series with the negative supply 
lead between the battery connection 
and the on-off switch. 

A fuse has been included in series 
with the negative supply lead. # We 
have specified a rating of 2A, which is 
somewhat below the peak current re¬ 
quirement of the amplifier. This has 
been done to afford maximum possible 
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An inside view of the completed amplifier . Note the configuration of 
the protective diode sub-assembly , between the driver transistor and 
one of the output transistors , and the position of the “earthing” capa¬ 
citor connected to the switch pot. 


protection to the output transistors 
against a short circuit load. 

It is possible to use a value as low 
as 2A because, under normal con¬ 
ditions, the peak current of about 4A 
will only be sustained over a small 
period, not giving the fuse time to 
blow. But note that if a signal is sus¬ 
tained at full power, say in the case 
of a severe acoustic feedback 
condition, the fuse will almost cer¬ 
tainly blow. For this reason it is a 
good idea to keep some spare fuses 
on hand and so avoid the embarrass¬ 
ment of a non-operational amplifier. 

In the prototype amplifier we used 
coaxial microphone connectors which 
were readily insulated from the chassis. 
But although insulation is necessary so 
as to have a neutral chassis, it is at 
the same time undesirable. For it 
means that the chassis is floating with 
respect to the input signal earth, and 
could provide a coupling capacitance 
between the output and the low-level 
input. 

As a precaution, we included a 
0.1 uF plastic capacitor which is con¬ 
nected between the input-earth side of 
the microphone connectors and the 
chassis. This ties the chassis to the in¬ 
put earth for signals but leaves it float¬ 
ing with respect to the supply voltage. 
For convenience we soldered the 
chassis end of the capacitor to the 
body of the volume control potentio¬ 
meter. It’s a good idea to check with 
an ohmmeter, that the pot does 
actually make electrical contact 
through the chassis enamel. 

Our suggested order of construction 
starts with the small components, 
resistors and capacitors, moving pro¬ 
gressively on to the larger electrolytics 
and then the transformers. The tran¬ 
sistors should be left until last. 

With the exception of the power 
transistors and volume controls, the 
construction is entirely on the printed 
wiring board but, as we have already 
mentioned, some cuts in the copper 
track and additional holes are neces¬ 
sary. It is to be hoped that local 
printed wiring board manufacturers 
will produce a suitably modified wiring 
board. 

The mounting chassis consists of two 
parts; a U-shaped heat sink and a flat 
base plate with a sloping panel. The 
panel is fitted with three brackets, the 
centre one of which mounts the pilot 
lamp with the remaining outside brack¬ 
ets supporting the volume controls. 

The flat portion of the base panel 
has four raised extrusions which facili¬ 
tate mounting of the wiring board by 
the transformer mounting bolts. The 
kit which we obtained provided suit¬ 
able fibre washers for standing the 
transformers off the wiring board and 
for placing between the mounting ex¬ 
trusions and the wiring board. The 
placement of washers against the wir¬ 
ing board prevents damage which might 
be caused bv rough edges around the 
mounting holes in the extrusions. 

Fibre washers are also provided for 
mounting the diode heat sink to the 
main U bracket which forms the tran¬ 
sistor heat sink. The protective diode 
is an automotive type and is a force 
fit in an extruded hole in a small 
plate. The diode is unavoidably in elec¬ 
trical contact with the plate. The plate 
must be insulated from the heat sink 
proper if the chassis is to remain elec¬ 
trically neutral. 

We found that there was not quite 


enough clearance between the outer 
case and the cathode or body of the 
diode which meant that the case would 
have been tied to the negative side of 
the supply. This was overcome by 
simply easing a piece of plastic insula¬ 
tion tape between, with the adhesive 
side against the case. 

The power transistors, when pur¬ 
chased, are normally provided with 
mounting hardware. This usually con¬ 
sists of two plastic bushes and a mica 
insulating washer. When mounting 
these transistors it is a good idea to 
smear both the transistor base and the 
heat sink with silicone grease. A small 
solder lug under the mounting nuts 
provides electrical contact to the col¬ 
lector. 

The potentiometers may be fitted 
after the wiring board has been bolted 
to the base plate and the transistors 
and diode mounted on the heat sink. 
At this stage, the two sections of the 
chassis-cum-heat sink may be screwed 
together, using self-tapping screws. The 
speaker socket may now be fitted and 
the switch wiring completed. Heavy 
gauge wire should be used for the 
supply and switching leads. Don’t for¬ 
get a grommet for the supply leads. 

ELECTRONICS 


With the chassis assembly completed, 
it may be mounted in the case, using 
the microphone connectors to support 
the sloping panel end and a self-tapping 
screw for the other. The sloping end 
should be secured first and then the 
self-tapping screw inserted. The pilot 
lamp should now be fitted and wired. 

The pilot lamp may be practically 
any low power 12V lamp, together with 
a suitable holder. The current drain 
imposed by the pilot lamp will be in 
addition to the stated 250mA quiescent 
current for the amplifier itself. We 
actually used a 12V 100mA globe 

which brings the total current drain 
to about 350mA. Some readers may 
elect to omit the pilot lamp on the 
grounds of power economy; the neces¬ 
sity for a pilot lamp in this particular 
situation is somewhat questionable. 

After careful checking, it is necessary 
only to connect the amplifier to a 
speaker system, or other suitable load, 
and a 12 volt battery. Assuming that 
the wiring has been thoroughly checked, 
the amplifier should be ready for use. 

It would be well to note that it is not 
advisable to work on the amplifier 
when it is switched on as permanent 
damage to the transistors may result, a 
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ACOUSTIC SUSPENSION SPEAKER SYSTEM 



SEARCHING HIGH AND LOW FOR THE RIGHT SPEAKER SYSTEM? 
TAKE A GOOD LOOK AT THESE. 

Acoustic Suspension speaker systems by Chrysler of Japan( shown above ) are results of the latest develop¬ 
ments in acoustic research. Dynamic low-frequency sound reproduction is so precise that it approaches that of 
natural sound. 


The wide selection of speakers shown below are a small sampling of the many kinds of speakers which we 
manufacture. Quality-wise, our experience includes the production of over one million speakers of Bass Reflex. 
Enclosed. Wall-hanging and Acoustic Suspension type. We invite you to investigate our full selection of speaker 
systems for every requirement and budget. Once you experience the total performance capability of Chrysler 
Speakers, we think you will want to hear things our way. If you don’t already. 




CE-509 


CE-301 


CE-103 


CE-530 


You can buy them at 

RADIO PARTS PTY, LTD. in Australia 

Head office: 

562 Spencer Street, Melbourne 
Telephone orders: 30 2224 


© CHRYSLER 



No. 10, 2-CHOME, SASAZUKA, SHIBUYA-KU, TOKYO, JAPAN 
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IDENTIFYING TRANSFORMER TERMINALS 


I have acquired a number of old 
radio sets and wish to salvage the 
power transformers from them. Most 
of the transformers have no markings 
to identify the connections or are only 
colour coded. What is this colour code 
or how else can I identify the ter¬ 
minals? 

We know of no standard colour 
code used for this purpose, most or¬ 
ganisations evolving their own code. 
One trick is to try to identify at least 
one of the filament windings, then 
connect an appropriate voltage to it 
and measure the voltage present on the 
other windings. The filament windings 
are most easily recognised by reason 
of the relatively heavy gauge wire with 
which they are wound. 

The number of filament windings 
will normally vary from one on a small 
transformer to three on a large one. 
If there is only one winding it will 
almost certainly be 6.3V, although a 
check on the valve types used in the 
set would provide a valuable confirm¬ 
ation. If there are two windings one 
will probably be 6.3V and the other 
either 6.3 V or 5V. Five volt windings 
were required for the older directly 
heated rectifiers, 80, 5Y3 etc. As well 
as the different voltage, these valves 
needed a separate filament winding 
because the filament was part of the 
HT supply and had to be insulated 
from all other windings. 

Indirectly heated rectifiers, such as 
the 6X4, 6X5, etc., operated at 6.3V 
and, because the cathode was insulated 
from the filament, or heater, could be 
operated from the same winding as the 
other valves. In this case two 6.3V 
windings were sometimes provided 
simply to increase the current rating, 
it being easier to do it this way than 
provide one very heavy winding. 

Transformers with three windings 
would probably be designed for use 
with the directly heated rectifiers, and 
have two 6.3V windings and one 5V 
winding. In addition, one of the 6.3 V 
windings might be centre tapped. The 
centre tap can usually be recognised 
because it consists of two wires; the 
loop used to form the tapping when 
the transformer was being wound. In 
addition to all these points, it is help¬ 
ful if an ohmmeter or some simple 
continuity meter is available to help 
pair off the connections. 

Thus, by one means or another, it 
should be possible to identify at least 
one filament winding, probably a 6.3V 


one. Once this is done it is fairly 
easy to identify the other windings by 
simply connecting 6.3V to this wind¬ 
ing from another transformer and mea¬ 
suring the voltage across each of the 
other windings with an AC voltmeter. 
This will be easier if they have been 
paired off before hand with an ohm- 
meter. 

Exercise reasonable care in making 
these measurements, since quite high 
voltages could be present. The primary 
winding should deliver 240V and the 
HT secondary winding anything from 
150V each side of the centre tap to 
385V each side, or a total of twice 
this right across the winding. As each 
pair of leads is identified, tag them in 
some way so that they can always be 
identified. 

★ ★ ★ 

What happens fo components when 
they age? For example capacitors, re- 
sistors, thermistors, valves, transistors, 
and coils such as IF windings. Do they 
change their properties or change their 
value? 

This is an interesting question by 
reason of the range of items included. 
Since these vary in their reaction to 
age, there is no one answer to cover 
them all. So let us take them in turn. 

Capacitors: An ideal capacitor would 
be one which lasts indefinitely, since 
there is no actual “wear” involved in 
the job it has to do. This ideal has 
not been achieved in practice, although 
modern “plastic” types come much 
nearer to this than the older paper 
types. The problem with these was that 
the paper used as the insulator between 
the metal foil plates needed to be 
chemically neutral, otherwise chemical 
reactions would be set up inside the 
capacitor which would result in its 
eventual failure. 

While manufacturers went to con¬ 
siderable trouble to achieve this, 100 
per cent pure paper (or 100 per cent 
pure anything for that matter) is very 
difficult and very expensive to produce. 
As a result, something less than this 
normally had to be accepted, with the 
risk that a small percentage of capaci¬ 
tors would eventually fail. Since 
chemical reactions are normally accele¬ 
rated in the presence of voltage, the 
life of any one capacitor was 
dependent on both the amount of im¬ 
purity present, the actual number of 
working hours in its life, and the volt¬ 
age applied to it. 


As already suggested, the replace* 
ment of paper with various plastic 
materials has reduced the failure rate 
very considerably. This is mainly be¬ 
cause these latter materials are in¬ 
herently inert in the chemical sense. 
For much the same reason the older 
mica-type capacitors were very reliable 
Unfortunately these tended to be both 
bulky and expensive in all but the 
smaller values. 

Electrolytic capacitors have some 
problems of their own. Age can have 
two effects. On the shelf there can be 
an upset of the internal chemistry, 
necessitating a simple “reforming” pro¬ 
cess before the capacitor is put into 
service. Fairly Obviously this effect 
is not serious. 

In service there is a slow drying out 
of electrolyte, resulting in loss of capa¬ 
citance. Modern electrolytics are very 
good, and will work for many years 
without serious loss. Their eventual 
failure is more or less inevitable, how¬ 
ever. 

By contrast, the modem tantalum 
electrolytic capacitor is not subject to 
these troubles. 

Resistors: Like capacitors, these 
should also last indefinitely, but prac¬ 
tical versions have their limitations. 
Wire-wound types are very reliable, 
but can be subject to corrosion where 
very fine wire is used. The carbon or 
composition types are prone to drift, 
but this may not go beyond acceptable 
tolerances in most cases. In odd cases 
it can be excessive, particularly with 
higher values, and is usually in the 
upwards direction. More rarely, the 
value may decrease. 

Thermistors: These devices seem to 
suffer mainly from mechanical faults, 
particularly fracture of the resistor 
element. It appears to be more pro¬ 
nounced in high wattage situations, 
smaller types operating at low power 
levels seem to gfc> on for ever. 

Valves: Valves differ from most 
other components in that, by their 
very nature, they must have a limited 
life. When all the electron emitting 
material has been used up, the valve 
must fail. Rather ironically, while we 
are able to predict this eventual 
failure, manufacturers are able to build 
a longer life into many valves than 
can be achieved by other components 
which should, in theory, last inde¬ 
finitely. 

(Continued on page 155) 
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WARBURTON 

FRANKI 


POWER SUPPLIES 


For operating transistor radios, radiograms, tape 
recorders and toys, etc. 

3 MODELS AVAILABLE 

All complete with power flex and 3-pin plug. 

No. 1 

A. and R. type PS82. 240/6 and 9 volt at 100 MA. 
Size — 31 ins x 21ins x 2ins. 

$8*75 Post free. 


No. 2 


A. and R. type PS64. 240/6 and 9 volt at 300 MA. 
Size — 3iins x 2iins x 2ins. 

$12.75 Post free. 


No. 3 


Radar type 0/5X 240/6, 9 and 12 volt at 500 MA. 
Size — 4ins x 4ins x 2iins. 

$15.00 Post free. 


Special—TRANSISTORS 


Equivalent to BC107 . 75c ea. 

Equivalent to BC108 . 75c ea. 

Equivalent to BC109 .. 75c e a! 


LOTS OF 10 47 AA ^ 

(may be mixed). • VV post free. 


POWER SUPPLY BASIC KIT 

Consists of: 

One Transformer tapped for 9v and 12v at 500 ma. 
One full wave contact cooled Rectifier. 

One 1,000 mfd 15 V.W. Capacitor. 

Make your own 9 or 12 volt power pack to supply 
transistor radios, record players, slot cars, toys, etc. 

Supplied with wiring diagrams. $3.50 Post free. 


MONDO 
6 TRANSISTOR 


Model MH-6A 

Featuring — Automatic Level Control and simple 
Push Button Operation. Will take up to 5in reels. 2 
speeds 3i and li I.P.S. Capstan Drive. Microphone 
has remote control switch. Twin track. 

$55.00 Freight free. 


NEW TONTINE 75 

BONDED ACOUSTIC BATTING 

Approved by Electronics Aust. for use in speaker 
cabinets. Made from White Dacron Polyester Fibre. 
Will not crack or break when folded. 

Price per square foot: 25c plus 5c square ft pack and 
post. Or pieces 5ft x 3ft. 

$2.50 Plus 30c pack and post. 


TAPE 

RECORDERS 



TELECALL—Mini Door-Phone 

2 MODELS: 

1. WITH FLUSH MOUNT SLAVE UNIT (Stainless 
Steel). 

2. WITH SURFACE MOUNT SLAVE UNIT. 

(plastic) 

Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as a 
high quality intercomm, between any two locations. 
Supplied complete with battery and 50ft wire. 

$11.95 Either Set. Post free. 

SURFACE MOUNT TYPE FLUSH TYPE 



SPEAKER TRANSFORMERS 

TYPE E 5000 or 7000 ohms to either 3.5 or 15 
ohms. $1.50 each, post free. 

$14.00 Lots of 10 — Post free. 



Please include postage or freight with all orders . 


72 


ELECTRONICS Australia , May, 1968 


































Power lines, dust, and TVl 


Dees dust, salt spray, or industrial fallout on power line in¬ 
sulators cause radio and TV interference? We would have 
imagined the answer to this was pretty clear cut after our 
article in the March issue, but it seems we were wrong. One 
man, at least, just doesn't believe it. 

Conducted by the Editor 


In our January, 1968, issue we pub¬ 
lished an article entitled “Beating The 
Noise Problem” which dealt mainly 
with various approaches to radio and 
TV interference >as they might be prac¬ 
tised by listeners or viewers, to the 
extent that they had control over 
offending appliances or could erect 
more suitable aerial systems. In it, we 
mentioned dust on HT power line 
insulators as one source of interference. 

This prompted a letter from a Mr 
C.M. in Victoria, who describes him¬ 
self as a amateur and an ex-P.M.G. 
radio inspector with 20 years’ experi¬ 
ence in tracking down radio and (more 
recently) TV interference. The gist of 
the letter attacked the theory that dust 
on insulators was a cause of inter¬ 
ference. This letter arrived just prior 
to the March issue coming off the 
press; the issue which contained the 
article on the use of silicone com¬ 
pounds in preventing this form of 
interference. 

While we wanted to publish Mr 
C.M.’s thoughts on the subject, we felt 
it would not be fair to do so without 
an opportunity for him to study the 
March article and to make additions 
or alterations to his original letter, as 
he saw fit. We therefore sent off a 
set of tear sheets from the first few 
copies off the press, with an explana¬ 
tory note and a request for any further 
thoughts on the matter. 

Mr C.M. replied promptly, saying 
that he wished his original letter to 
stand, but adding some comments. We 
have condensed his original letter, plus 
the additional comments, without, we 
hope, altering the main context. We 
reprint this below, interspersed with 
our own comments. But please remem¬ 


ber that most of it was written before 
the March article appeared. 

Dear Sir, 

Referring to your “Electrical Inter¬ 
ference” article in January issue of 
“Electronics,” I feel that certain of the 
generalised statements made by the 
original writer or writers should be 
clarified. Having recently completed 
a period of over 20 years investigating 
approximately 20,000 complaints of 
radio and television interference, l am 
satisfied that :— 

1. Dust on high voltage insulation 
does not cause interference. 

2. The level of interference generated 
by a loose or faulty section of an 
electrical circuit does not increase 
with increased load, it decreases. 

3. 99.999 p.c. of radio interference ar¬ 
rives at the receiver along the low 
voltage power lines. 

4. Most TV interference is received 
by the TV antenna. 

5. Earthborne interference is so rare 
that an investigator could work a 
lifetime in his job without experi¬ 
encing it. 

6. The source of a radio receiver noise 
cannot be determined by removing 
the aerial from the set. Nor can the 
same test be used to indicate the 
path by which electrical interference 
enters a set. 

With regard to item (1) we will 
have some more detailed comments to 
make later. Item (2): We can find no 
reference to this statement in the 
January article, nor have we ever 
heard this theory propounded. Items 
(3) and (4): The suggestion here seems 
to be that radio and TV sets differ 
in that radio sets collect their inter¬ 


sets collect it via the aerial. As far 
as we are concerned this is true only 
to the extent that a good many radio 
sets use very little aerial as such— 
sometimes none tat all. In reality they 
use the power lines as an aerial, making 
it difficult to separate these two func¬ 
tions. However, there seems little 
doubt that the interference enters the 
set by the same path as the signal, 
i.e., the aerial tuned circuit. 

Item (5): Same as item (2). Item (6): 
We still maintain that removing the 
aerial can provide a lot of useful 
information concerning the source of 
the noise. Since this is commented 
upon in greater detail by C.M. later 
in his letter, we will leave further 
comment until we reach this section. 

The source of most Victorian TV 
interference today is not “dust on in¬ 
sulators,” it is what is commonly call¬ 
ed “pole hardware” (i.e.) metallic 
braces, straps, bolts, nuts, washers, 
coach-screws, etc., in fact any metallic 
object not connected to the power line 
itself. The major culprit is the cross- 
arm bracing assembly, comprising two 
straps in the form of a “V,” the bot¬ 
tom of which is attached to the pole 
by a coach-screw. 

Dictated by weather conditions 
(mainly rain) the pole and crossarms 
expand and contract, thus varying the 
tightness of the assembly . During dry 
weather, sparking occurs at the base 
of the “V,” which can be cured by 
tightening the coach-screws, or if one 
meets a tough one . belting it into the 
pole with a heavy hammer. 

These cures are usually temporary, 
especially the latter method. As coach 
screws were never designed to be ham¬ 
mered, the pole wood suffers. 

During or after wet weather the pole 
and cross arms expand, taking up any 
looseness in the hardware assembly; 
rain also trickles down between loose 
metallic joints and provides a leakage 
path instead of a sparking point. 

Residents of two of the dustiest areas 
of Gippsland, Yallourn, under a con¬ 
stant cloud of briquette dust, and the 
southern section of Traralgon close to 
a cement works, suffer no more TV 
interference than those living in other 
parts of the State. Once the pole hard¬ 
ware is tightened their interference 
ceases. I will add, ironically, that the 
dust remains. 

Most Victorian interference-produc¬ 
ing HV lines operate at 22KV. Be¬ 
cause of this 1 have never been eager 
to climb among them to discover why 
loose hardware causes interference, 
therefore 1 theorise only. 

Some state electricity engineers 
believe that sparking occurs when nor¬ 
mal insulator leakage from one phase 
to another, or to ground, taking the 
line of least resistance down and up 
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MULTIDRAWER 


A TRANSPARENT MULTI-COMPARTMENT DRAWER 
AND OUTER CASE MADE OF STRONG CLEAR PLASTIC 



• a self contained 
STORAGE BOX UNIT 

• or a MULTIDRAWER 
CABINET by joining 
the individual units 
IMMEDIATE ASSEMBLY 
by sliding action 

NO GLUE — NO TOOLS 
NECESSARY! 

Each drawer can be parHtioned into 12 
varieties of compartment arrangements 
by removable dividers. 


The Multidrawer consists of a drawer sliding into an outer case. Both parts are made of strong clear 
plastic to ensure immediate visual location of stored articles (opaque outer case also available). 

The outer case has built-in integral dovetails and grooves for vertical and horizontal assembly by means 
of sliding the corresponding sides. This assembly is achieved instantaneously without using any tools or 
cement. 

The drawer has built-in grooved side ribs, which allow its partitioning into 13 possible combinations 
of compartments by simply dropping into the grooves standard dividers, available in 4 lengths. The 
longest of the dividers is provided with the same ribs as the drawer in corresponding positions, to 
firmly hold the smaller dividers. 

The dividers can be left as removable for any future rearrangement, or could be cemented in by 
using TRICHLORETHYLENE. 

The assembled cabinet will firmly stand on any flat surface and will not require additional reinforce¬ 
ment. 

AT HOME: as a box for sewing, jewellery, haberdashery, hair accessories, cosmetics, medicaments, 
fishing accessories, writing utensils, small hardware, cigarettes and cigars, photographs, colour slides 
and many others, 

AND IN: SHOPS, OFFICES, WORKSHOPS, LABORATORIES, STORES and FACTORIES, 
for visible storage of small parts and also as production assembly aid. 

THE MULTIDRAWER — THE STORAGE BOX OF 101 USES 

Writ# to General Accessories for further information and Price List. 

GENERAL ACCESSORIES 

(A DIVISION OF ELECTRONICS INDUSTRIES) 

Trade Enquiries Invited 
116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 
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THE EDITOR IN GREAT BRITAIN 



Editor Neville Williams examines part of the undercarriage of the 
Anglo-French supersonic airliner Concorde, during a visit to the Brit¬ 
ish Aircraft Corporation's workshops at Filton, near Bristol . With Mr 
Williams is Mr F. Clark, BAC Sales Publicity Officer . 


through the loose crossarm bracing as¬ 
sembly, is interrupted at the base. This 
could be so, but 1 do know that if 
the same bracing assembly were hung 
from a "sky hook" and suspended in 
the induction field of the same HV 
line under similar physical and elec¬ 
trical conditions, similar interference 
would result. 

P.M.G. investigators can quote many 
cases where an induced voltage from a 
nearby HV line into an adjacent fence 
or an unenergised, unearthed power 
line, has been the main cause of severe 
interference. 1 had one case in West¬ 
ern Victoria where an induced voltage 
in an old disused radio aerial was in¬ 
termittently discharging to ground 
through a broken “lead-in" wire, via an 
iron roof. 

This noise voltage was then appar¬ 
ently being mutually reinduced back 
into its parent source as it (the noise) 
could be heard twenty miles away un¬ 
derneath the line. When the lead-in 
wire was removed the line returned to 
its normal quietness . 

The quietest type of HV line in this 
State is the “SWER" (single wire earth 
return). Fed primarily at 22KV, it is 
transformed to 12.7KV through an 
isolating transformer. One end of the 
secondary winding is grounded, and the 
other is fed across country by a single 
conductor. Unfortunately, it is con¬ 
fined to some country areas. This 
system should be called the “Ham's 
Delight." Its poles have no cross- 
arms and therefore no braces, in fact 
it is almost devoid of hardware, and 
one lonely insulator sits on top of each 
pole, covered by dust. (I hate rubbing 
it in.) 

Apart from original internal and ex¬ 
ternal transformer constructional 
troubles, irrelevant to this letter, I have 
never experienced interference from 
this type of line. 

Although it would prove expensive, 
power line authorities could eliminate 
or reduce hardware interference by re¬ 
designing the crossarm brace assembly. 
They could either bond or insulate the 
base of the straps or change to a con¬ 
tinuous boomerang-shaped construction 
using a springwasher with the coach- 
screw. 

A dab or squirt of graphite grease 
applied to the base of the present 
straps might last for 12 months and 
give relief similar to that obtained after 
graphite greasing a “slack span" as¬ 
sembly. Perhaps a non-metallic brace 
could be developed . If so, this would 
be the answer to a TV viewer’s prayer. 

Many years ago in Victoria the SEC 
introduced HV insulator washing. If 
the commission*s only reason for con¬ 
tinuing this, is to reduce radio and TV 
interference, I believe it is wasting time 
and money. At the approach of sum¬ 
mer, officers would be better employed 
tightening hardware in built-up areas. 

All the above comments in regard 
to “pole hardware” are fully accepted, 
and it is readily agreed that they are 
a prolific source of interference. Simi¬ 
larly, the reference to unused lines, 
fences, aerials, etc., causing interfer¬ 
ence due to intermittent earthing raises 
nothing new as far as the local P.M.G. 
inspectors are concerned. In fact, we 
understand there was such a case 
recently in the Broken Hill district 
which, until the P.M.G. inspector 
tracked it down, had almost closed 
down the Flying Doctor network. 


The only point of disagreement seems 
to be whether there is 'another form 
of interference, caused by dust. CM. 
claims that he has seen plenty of power 
lines with dust covered insulators which 
do not cause interference, and this 
could well be so. The important point 
is that it requires a combination of 
dust (or other contaminant) AND 
moisture to produce the interference. 
As explained in the March article, this 
moisture is usually caused by conden¬ 
sation following a drop in temperature 
at the end of a humid day. If can 
also be provided by a fine mist or 
drizzle. 

On the other hand, a sudden shower 
will cause trouble for only a minute 
or two at the most, after which the 
trouble vanishes for quite long periods. 
In fact, it is these precise symptoms 
which enable an experienced person to 
pinpoint the trouble as insulator con¬ 
tamination, rather than faulty pole 
hardware. And, while certain conditions 
of faulty pole hardware oan produce 
somewhat similar symptoms—due to 
expansion of poles and crossarms— 
there are subtle differences. 

Interference due to insulator con¬ 
tamination will vanish within a minute 
or two of the onset of rain; ia reaction 
which is far too rapid to be accounted 
for by wood expansion. And even if 
we accept that it could also be due 
to water between pieces of pole hard¬ 
ware we still have ito explain why such 
a cure can last for weeks, or even 
months. It is asking a lot to believe 
that either the hardware remains wet 
or the woodwork swollen for such long 
periods. 

Mr C.M. made some further com¬ 
ments in his second letter. 

The use of silicone compound is 
known to me, but not as an aid to in¬ 
terference suppression. If it does all 


that it is claimed to do, many viewers 
will bless its use. However, 1 am 
not convinced that it is the answer to 
the TV interference problem. My ver¬ 
dict would be the Scottish one: “Un¬ 
proven." 

Referring to the first two lines in 
the last paragraph on page nine of your 
March issue ("Until now there has 
been no practical immediate cure for 
this type of interference"), I cannot 
understand the apparent ignorance of 
your informant. The investigation 
methods and remedy have been known 
for many years . 1 marvel at the pati¬ 
ence of the N.S.W. TV viewers who 
apparently have been unnecessarily 
putting up with this type of interfer¬ 
ence since 1956. 

These TV interference sources are 
very easy to locate. Using a suitable 
noise locator the investigator simply 
finds the noisy HV pole, varies or 
stops the noise by hitting the base of 
the pole with the side of his fist (or 
something heavier), and, when conven¬ 
ient, has it fixed (in his presence) by a 
line party. Hitting the pole is a final 
check; the investigator cannot afford 
to be wrong. 

Your informant has apparently 
never located a noisy HV pole. If this 
is so how would he know if he had 
fixed one? If he knows how to isolate 
a noise source to one particular pole, 
has he ever, in his presence, had the 
insulators on that pole sprayed with 
silicone compound, confining the spray 
to the insulators only, making certain 
that none penetrates the loose hard¬ 
ware connections? Finally, has the 
noise ceased immediately this was com¬ 
pleted? 

If he has done this and the noise has 
stopped l would believe in the effici¬ 
ency of the silicone compound; pro¬ 
vided, of course, that I was able to 
be present during the tests. 
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Magnecord P58-H 

the choice of 70 % of 
Broadcasting Stations 


(and every hi-fi 
enthusiast who 
wants the best) 


if Skilfully designed hysteresis synchronous motor for stable and precise speed. if Heavy die-cast 
and precision-balanced 12” turntable with heavy polished rim. Weight 1.65 kgs. if Less than 0.1% wow 
and flutter. if 4-speed selection by neat, simple control knob. if Very low rumble and negligible hum. 
if Firm rubber mat for protection against record abrasion and flutter, if The simplest and easiest cut¬ 
out and mounting, if Meets all broadcasting stations standards if Spare parts are always available. 


SPECIFICATIONS: SPEED: 16 2 / 3 , 33'/ 3 . 45, 78rpm. MOTOR: 4 pole capacitor-start hysteresis 
synchronous motor. VOLTAGE: 240V 50 c/s. POWER CONSUMPTION: 15 watts. S/N: 45 dB Minimum. 
WOW AND FLUTTER: 0.1% Maximum. RECOMMENDED STYLUS PRESSURE: 12 gr. Maximum. 
TURNTABLE: 12” diameter aluminium'die-casting 1.65kg. ACCESSORIES: 45rpm centre knob, PU 
mounting plate, mounting screws. 




See and hear the Magnecord P58 Turntable at Chap¬ 
man House. We know you'll be convinced of its 
superbly engineered features and good value for 
money. Special prices can be arranged for produc¬ 
tion studios, advertising agencies etc. 


/O/ 210 Clarence Street. Sydney 

C shopman ^TLouse phone 2 9-1704. Cables" Chappy” 
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These comments clearly indicate that 
Mr C.M. has quite missed the point 
of the March article. The statement 
that there was, until the development 
of the silicone treatment, no cure for 
interference due to contaminated 
insulators is completely and absolutely 
correct. Mr C.M, makes the mistake 
of quoting this statement in the con¬ 
text of pole hardware faults. 

As already stated, pole hardware 
faults are fully understood, and the 
technique for locating an individual 
pole is exactly as he describes it. The 
pole may be hit with anything ranging 
from the flat of a shoe to heavy mallet 
carried in the boot of the car for just 
such purposes. One inspector we know 
has worn out three such mallets in 
the past seven years. 

Mr C.M. 'asks whether, having 
located such a faulty pole, our inform¬ 
ant has ever tried the silicone treat¬ 
ment. The answer is no; for the very 
good reason that this is not the type 
of fault it is intended to cure. Loose 
pole hardware, cracked insulators, and 
similar defects confined to one pole, 
are treated on an individual basis, 
exactly as Mr C.M. describes. 

But, when the trouble cannot be pin¬ 
pointed to any one pole; where the 
noise level remains essentially con¬ 
stant for mile after mile of line, even 
when checked above 200MHz, then in¬ 
sulator contamination is suspected. If 
this can be confirmed by other obser¬ 
vations, such as sensitivity to humid¬ 
ity, immediate cure by rain, etc., then 
silicone spraying is considered. So far, 
this technique has proved virtually 100 
p.c. successful. In other words, provid¬ 
ed the diagnosis is correct, the cure is 
complete. 

Mr C.M. also comments that there 
are various areas of Victoria subject 
to various forms of industrial fallout, 
including cement dust, but that they 
do not suffer from power line interfer¬ 
ence. Without knowing the circum¬ 
stances fully, it would be impossible to 
comment, but I am sure there would be 
plenty of people in Portland, N.S.W., 
who would be prepared to confirm the 
success of the process in that district. 

In regard to line washing as prac¬ 
tised by the S.E.C. in Victoria, it 
should be pointed out that this is 
standard procedure, practised on # a 
world-wide basis. It is not—primarily 
—intended to prevent interference. It 
it intended to protect the equipment, 
particularly the insulators, whiclT can 
deteriorate quite rapidly in areas of 
heavy industrial fallout. In really bad 
cases insulators may have a life of less 
than two years. 

However, in the process of providing; 
such protection it also removes one 
cause of interference. The silicone coat¬ 
ing process is regarded in exactly the 
same way; it protects the line in the 
first instance but. in the process, pro¬ 
tects the public from interference. At 
the present time the S.E.C. is substitu¬ 
ting the silicone treatment for line 
washing, since the latter is an expensive 
and/or tricky procedure—particularlv 
when “done live”—and the benefits of 
only limited duration. Silicone coating, 
on the other hand, is a little more 
expensive than washing (it can also be 
“done live”) but has a potential life of 
several years. 

Coming to item (6) in his list, Mr 
C.M. writes: 

There is a popular belief among 
many radio servicemen that the re¬ 


moval of an aerial from a noisy radio 
receiver indicates the origin of the 
noise. In other words, it tells him 
whether he has a set fault on his 
hands, or the owner has an interfer¬ 
ence complaint to report. This test 
could be considered 95 per cent ac¬ 
curate but the other 5 per cent has 
caused many red faces, my own in¬ 
cluded, when I was fresh on the job. 

The same test is useless if one 
wishes to determine the path by which 
electrical interference reaches a radio 
set. 

A small percentage of receiver fault 
noises will cease when the aerial is 
removed . These are usually generated 
by faulty or poorly designed power 
transformers. 

These noises, if intense, will feed 
back along the phase to which the 
receiver is connected, and annoy 
neighbours on the same phase. Power 
transformer noises usually appear as a 
crackle, buzz or modulation hum. 

One interesting exception to this 
group was caused by a fractured 
speaker lead. Heavy audio passages 
resulted in loud crackling which could 
be heard in both noise locator and the 
offending set, but it ceased when the 
aerial was removed. The crackle was 
still audible from the noise locator. 

If he wished to retain his technical 
reputation, a serviceman, before telling 
a customer that he or she is receiving 
interference, should substitute a reli¬ 
able set of his own. He could use a 
portable battery set but, unless he were 
very careful, could fall into a few 
traps. 

Some years ago a well-known radio 
manufacturing company marketed elec¬ 
tric receivers minus an electrostatic 
shield in the power transformer. The 
majority of them developed an annoy¬ 
ing “modulation hum” on most sta¬ 
tions. Servicemen began merrily to re¬ 
move aerials right and left, and, be¬ 
cause the hum ceased, told owners they 
were receiving interference . 

One alert radio dealer noticed that 
the set owners lived in different locali¬ 
ties, and smelling the proverbial i( rat” 
rang the Victorian Radio Branch for 
help. 

I believe that the actual checking of 
each receiver was comparatively easy, 
but the two inspectors reported that 
their hardest job was to convince the 
servicemen and the manufacturer's rep¬ 
resentative that the aerials test was un¬ 
reliable. 

Our main reaction to this part of the 
story is, first, that any test which is, 
as C.M. puts it, “95 p.c. accurate,” is 
a pretty good test by any standards. It 
hardly warrants it being condemned in 
the absolute terms used in item (6). 

Secondly, it comes as something of a 
shock, to put it mildly, to be told that 
any serviceman, worthy of the name, 
would be tricked by modulation hum 
in the manner described. It is an even 
bigger shock to be told that a number 
of servicemen fell into this trap. While 
I am not doubting the facts as pre¬ 
sented, it can only be concluded that 
the “servicemen” concerned must have 
been a pretty poor lot. 

And having said all that, we can 
probably sum the situation up as fol¬ 
lows. There is no doubt that both 
insulator contamination and pole hard¬ 
ware are responsible for serious TV 
and radio interference when conditions 
favour them. Both conditions have 


characteristic symptoms which experi¬ 
enced investigators can recognise, al¬ 
though there may be some apparent 
“overlap.” 

Also, in fairness to Mr C.M., it 
should be conceded that the January 
article probably put undue emphasis 
on the dust problem, even though the 
reference was meant only in a general 
way. 

And finally, his letter has given us 
an opportunity to discuss other forms 
of interference which were not rele¬ 
vant to the March article. This alone 
should have provided a lot of useful 
information for our readers. S3 
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MODEL 154 


With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separates. Size: 36in wide, 17iin 
deep, 31in high. 


Made and polished .. .. 

Packing. 

Kit of Parts. 

Packing. 

Teak.Extra 


Price 

$56.00 

$2.20 

$35.50 

$1.40 

$6.50 


New Player Platform model 175 
is 16in x 14in x 3*in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 186 

New Player Cabinet model 186 is 
9in high, 17in wide, 16i deep and 
51 in above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 

Height of this model can be 
increased to take various amplifiers. 
Tailored cut out. Ask for quotation. 
Free on rail. 

Write for Catalogue and Player 
Guide 

H. B RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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SAVE $ $ $ BUILD YOUR OWN 

INSTROL-PLAYMASTER 
POINT 4 SPEAKER SYSTEM 

The latest “Elec Aust” design (Feb 1968) and Instrol is your 
guarantee that all components are precisely to specification. 
Speakers are Philips AD3703 and Magnavox 3 T.C. Air¬ 
tight cabinet construction plus Instrol feature of removable 
back with special sealing gasket. 

INSTROL-PLAYMASTER BOOKSHELF SYSTEM 
Big brother to the Point 4 originally designed “R.T.V. & H” 
December 1964. Incorporates Magnavox speakers 6” WR 
and HF 5”. Both speaker systems are available as Kit of 
Parts to build yourself, or ready built and tested. Polished 
enclosures, or enclosure kits are also available. 



PRICE PER UNIT. 

Instrol-Piayniaster Point 4 System. Kit of Parts $30, 
Built and Tested $37.00, 

Instrol-PIaymaster Bookshelf System. Kit of Parts $20. 
Built and Tested $35.00. 

Registered Postage on any of the above. N.S.W. $1.20. 
Other States $1.60. 



The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,* 1 April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 


efficiency transistors. 

Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 





INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H," Dec., 1963), 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.$96.50 



GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.," June-July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia." 


116 Kit of Parts. $84.36 

117 Kit of Parts .. .. .. .. $9231 

Fuzz Box Kit. $12,95 



INSTROL-PLAYMASTER 111 Tuner 
(“Electronics Aust.,” October, 1965). 


A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 


Kit of Parts 


$39.00 


!§ # 61 6 > 



INSTROL-PLAYMASTER 
120 CONTROL UNIT 


(“Electronics Aust,” Feb. 68) 

A versatile, hybrid control unit 
which can accommodate crystal, cer¬ 
amic or magnetic pick-up cartridges, 
Incorporatec input/output facilities 
for use with tape recorders. 



INSTROL PLAYMASTER 

AMPLIFIER No. 118 
(“Electronics Australia,” July, 1967) 


Kit of Parts (Less Case) .. $82.53 

With Metal Case. $86.53 

With Teak Case .$100.03 


Power Supply extra 


$930 


Kit of Parts .. $44.41. 


Magnetic Pre-Amp Kit .. .. $16.15 


INSTROL 



LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


OTHER PLAYMASTER KITS 

Price Add Post 

113 Amp ..$64.00 $2.00 

114 Tuner.$47.00 $1.20 

119 Tape Adaptor .. $86.78 $1.20 

107 Amp./Tuner .. $81.80 $2.00 

108 Amp/Tuner .. .. $69.80 $2.00 

No. 3 Amp.$57.80 $2.00 

101 Amp.$61.00 $2.00 

No. 10 Control Unit $39.00 $1.20 

10W U/L Amp, .. $85.80 $2.00 

Playmaster Designs are also available 

completely built and tested. 


INSTROL PRINTED CIRCUIT 
BOARDS 



High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


PRICE 

Crystal Pre-Amp. >z.uu ea. 

Main Amp (2 required) . . $1.60 ea. 
Magnetic Pre-Amp .. .. $1.60 ea. 

(add 10c for postage) 
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INSTROL EDUCATIONAL 
ELECTRONIC KIT 


In this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computors, satellite communications, industrial electronic 
devices, etc. etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


- 

jf 

NO TOOLS OR SOLDERING IRON -7 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. ** * m ^ 

ONLY... $ 16.90 

(Plus 60c for Registered Post) 



UNIVERSITY MVA 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 

(Plus $1.00 Reg. Postage) 

DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DCA. 50 ma to 250 ma, Ohms. 10K 
to 10M db. —20 to 4-36. 



UNIVERSITY 
UC3 WIDE 
RANGE 
3in SCOPE 

PRICE $112.50 

(Plus reg. 
Postage $2). 


Wide Sweep 10 c/s to 300 kc/s, con¬ 
tinuously variable. VERT. AMP. Sen¬ 
sitivity—100 MV P.P./CM (at 1 KC). 
FREQ. RESP.: 1.5 cps to 1.5 M/C. 
HOR. AMP. Sensitivity—900 MV P- 
P/CM (at 1 KC). FREQ. RESP.: 1.5 
cps to 800 kc. 



UNIVERSITY MVA6 VTVM 
PRICE: $47.25 

(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db -20 to 4-65 RF and 
EHT Probes Input R = 10 meg ACV 
— RMS and P — P. 




V.T.V.M. 
(Feb., 1966) 


3” C.R.O. 
(May, 1966) 



R. C. BRIDGE 
(May, 1966) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 



TEST EQUIPMENT KITS 

Price Add Post 
Millivoltmeter Jan. 65 $44.7S $2,00 
Resonance Meter Nov. 65 $54.21 $2.00 
Audio Oscillator Sep. 65 $41.92 $1.20 
V.T.V.M. .. Feb. 66 $57.51 $2.00 
R.C. Bridge .. May 66 $40.99 $1.20 

3” C.R.O.May 66 $125.99 $2.00 

Frequency Meter July 66 $46.52 $2.00 
Audio Generator Feb. 67 $34.12 $1.20 




INSTROL CASSETTE TAPE 
RECORDER 

COMPLETE WITH BATTERIES, 
MICROPHONE AND STAND 

Smart, Teak Trim, simple push¬ 
button operation, recording level and 
battery meter. Ideal for use at home, 
in the car, at picnics, meetings, and 
the office. 

PRICE.$75. 

Plus Reg. Post $1. 


'it Ur YESOLJ 

ELECTRONIC TOOL KIT 
For Servicemen and Hobbyists. 

Comprises:— 

1 Soldering Iron 240V (Aust.); 1 Set 3 
Spanners; 1 Coil Resin Cored Solder; 
1 Pair standard pliers; 1 Pair Long 
Nose Pliers; 1 Pair Side Cutters; 1 Pair 
Tweezers; 1 Screw Driver Set; 2 Screw 
Driver Bits; 1 Philips Driver Bit; 1 
Pointed Awl; 1 1-8 Spintite. - 
Complete in attractive zip-fastened 
carrying case. 

Price $11.00, Plus Reg. Post, $1.00. 


?Kr«r5'» v ■ » » *v» ■■■■■■«* ■*prE«r»Mp5 , 5T5r i i 

Tick catalogue required, and please 
include stamps for postage. 

n Metalwork Q M.S.P. Speaker 

CH Paymaster Q Test Equip Kits 

□ Toolkit □ Sk,’- 

Name ... 


Address 


• Post Coupon for Free Catalogue. 


PTY. LTD. 


E. S. & A. BANK BUILDING 
CNR. BROADWAY & CITY ROAD, SYDNEY 
(0PP. GRACE BROS.) Phone: 211-4224/ 211-4244,411-4213 
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WIRE TABLES 


We have had many requests 
to publish wire tables during 
the past few months, so here 
they are. If you feel in¬ 
clined, you can lift these two 
pages out and paste them on 
cardboard for wall mounting. 


This table presents the nominal 
diameter and resistance (to four signi¬ 
ficant figures) of bare copper wire in 
various wire gauges. The gauges used 
are the Brown and Sharpe Gauge 
(B&S, also known as the American 
Wire Gauge, AWG), the Imperial 
Standard Wire Gauge (SWG), and the 
Metric Gauge. 

The data are given in both English 
and metric units, the latter being 
included for the benefit of overseas 
readers and European migrants who 
are not familiar with the other units. 
The diameter in the English units is 
expressed in mils, a mil being 
l/1000in. 

The diameters and resistances given 
in the table are subject to normal 
manufacturing tolerances. A typical 
figure for the tolerance of the diameter 
is plus or minus 1 per cent or 0.1 
mil (.0025mm in metric units) which¬ 
ever is the larger. The resistance would 
be Within plus or minus 2 per cent at 
20 degrees C but varies with tempera¬ 
ture. The resistance changes approxi¬ 
mately 0.4 per cent for each degree C 
change in temperature, increased tem¬ 
perature giving increased resistance. 

In the B&S gauge, the ratio of the 
diameter of any gauge number to that 
of the next larger gaiuige number is 
constant and is 1.1229. The corre¬ 
sponding ratio of cross sectional area 
is 1.1229 squared, or about 1.2610. 
This means that for each increase in 
gauge number, the resistance per unit 
length increases by approximately 25 
per cent. It is found that an increase 
in gauge number by 3 gives 
approximately double the resistance per 
unit length. 

In the SWG the diameters of the 
gauge do not follow a simple rule but 
rather form a series of short arith¬ 
metical progressions. From 18SWG to 
23SWG, for example, the diameter 
decreases by 4 mils per number 
whereas from 23 SWG to 26SWG it 
decreases by 2 mils per number. 

In the Metric gauge the gauge num¬ 
ber is ten times the diameter of the 
wire expressed in millimetres. The nor¬ 
mally available sizes form a 
similar series to that of the SWG. Half 
sizes in ithe B&S and SWG gauges (and 
intermediate sizes in the Metric gauge) 
are available to special order if 
required. 

These data are presented in such a 
form as to allow easy comparison of 
the different standards, permitting a 
near equivalent to be selected if coil 
winding data (for example) specifies a 
gauge which is not readily available. 
If 38 B&S were specified for a coil, it 
can be seen that either 42 SWG or 1.0 
Metric has approximately the same 
diameter and could therefore be 
substituted. 


Nominal diameter and resistance measured at 20°C (68 °F.) 
GAUGE ENGLISH UNITS METRIC UNITS 


B&S 

SWG 

Metric 

Diem. 

mils 

Ohms per 
1.000 ft 

Ditm. 

mm 

Ohms 
per KM 

— 

— 

45 

177.2 

0.3304 

4.5 

1.084 

— 

7 

— 

176 

0.3348 

4.470 

1.098 

6 

— 

— 

162.0 

0.3951 

4.116 

1.296 

— 

8 

— 

160 

0.4051 

4.064 

1.329 

— 

— 

40 

157.5 

0.4182 

4.0 

1.372 

7 

— 

.— 

144.3 

0.4982 

3.666 

1.635 

— 

9 

— 

144 

0.5001 

3.658 

1.641 

— 

— 

35 

137.8 

0.6128 

3.5 

1.792 

8 

— 

— 

128.5 

0.6282 

3.265 

2.061 

— 

10 

— 

128 

0.6330 

3.251 

2.077 

— 

— 

30 

118.1 

0.7434 

3.0 

2.439 

— 

11 

— 

116 

0.7707 

2.946 

2.529 

9 

— 

— 

114.4 

0.7921 

2.906 

2.599 

— 

— 

28 

110.2 

0.8534 

2.8 

2.800 

— 

12 

— 

104 

0.9588 

2.642 

3.146 

— 

— 

26 

102.4 

0.9898 

2.6 

3.247 

10 

— 

— 

101.9 

0.9989 

2.589 

3.277 

— 

— 

24 

94.49 

1.162 

2.4 

3.811 

— 

13 

— 

92 

1.225 

2.337 

4.020 

11 

— 

— 

90.74 

1.260 

2.305 

4.134 

_ 

_ 

22 

86.61 

1.382 

2.2 

4.535 

12 

— 

— 

80.81 

1.588 

2.053 

5.210 

— 

14 

— 

80 

1.658 

2.032 

5.440 

— 

— 

20 

78.74 

1.673 

2.0 

5.488 

— 

15 

— 

72 

2.001 

1.829 

6.563 

13 

_ 

_ 

71.96 

2.003 

1.828 

6.572 

— 

— 

18 

70.87 

2.065 

1.8 

6.775 

14 

— 

— 

64.08 

2.525 

1.628 

8.284 

— 

i6 

— 

64 

2.532 

1.626 

8.307 

— 

— 

16 

62.99 

2.614 

1.6 

8.575 

15 

_ 

._ 

57.07 

3.184 

1.450 

10.47 

— 

17 

— 

56 

3.307 

1.422 

10.85 

— 

— 

14 

55.12 

3.414 

1.4 

11.20 

16 

— 

— 

50.82 

4.016 

1.291 

13.18 

— 

18 

— 

48 

4.501 

1.219 

14.77 

_ 

_ 

12 

47.24 

4.646 

1.2 

15.24 

17 

.— 

— 

45.26 

5.064 

1.150 

16.61 

— 

— 

11 

43.31 

5.530 

1.1 

18.14 

18 

_ 

— 

40.30 

6.385 

1.024 

20.95 

— 

19 

— 

40 

6.482 

1.016 

21.27 

_ 

_ 

10 

39.37 

6.691 

1.0 

21.95 

— 

20 

— 

36 

8.002 

0.9144 

26.25 

19 

— 

— 

35.89 

8.051 

0.9119 

26.41 

— 

— 

9 

35.51 

8.222 

0.9 

26.98 

— 

21 

— 

32 

10.13 

0.8128 

33.23 

20 

_ 

_ 

31.96 

10.15 

0.8120 

33.30 

— 

— 

8 

31.50 

10.45 

0.8 

34.30 

21 

— 

— 

28.46 

12.80 

0.7231 

41.99 

— 

22 

— 

28 

13.23 

0.7112 

43.40 

—■ 

— 

7 

27.56 

13.65 

0.7 

44.80 

22 

_ 

_ 

25.35 

16.14 

0.6440 

52.95 

— 

23 

— 

24 

18.00 

0.6096 

59.07 

— 

— 

6 

23.62 

18.59 

0.6 

60.98 

23 

— 

— 

22.57 

20.36 

0.5734 

66.80 

— 

24 

— 

22 

21.43 

0.5588 

70.30 

— 

— 

5.5 

21.65 

22.12 

0.55 

72.57 

24 

_ 

_ 

20.10 

25.67 

0.5107 

84.22 

— 

25 

— 

20 

25.93 

0.5080 

85.06 

— 

— 

5 

19.69 

26.76 

0.5 

87.81 

— 

26 

— 

18 

32.01 

0.4572 

105.0 

25 

— 

— 

17.90 

32.37 

0.4548 

106.2 

— 

— 

4.5 

17.72 

33.04 

0.45 

108.4 
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Nominal diameter and resistance measured at 20°C (68*F.) 


Just arrived 


GAUGE 


ENGLISH UNITS 


METRIC UNITS 


B&S 

SWG Metric 

Dl » m . 

mils 

Ohms per 

1.000 ft 

Dlam . 

mm 

Ohms 
per KM 

- - 

27 

- ~ T 

16.4 

38.56 

0.4162 

126.5 

26 


_ 

15.94 

40.81 

0.4050 

133.9 

. . 

___ 

4 

15.75 

41.82 

0.4 

137.2 

_ 

28 


14.8 • 

47.35 

0.3759 

155.3 

27 

— 

— 

14.20 

51.47 

0.3608 

168.9 

— 

. 

3.5 

13.78 

61.28 

0,35 

179.2 

__ 

29 

_ 

13.6 

56.07 

0.3454 

184.0 

28 


„ , 

12.64 

64.90 

0.3211 

212.9 

_ 

30 

- 

12.4 

67.45 

0.1350 

221.3 

— 

— 

3 

11.81 

74.34 

0.3 

243.9 


31 


11.6 

77.07 

0.2946 

252.9 

29 


__ 

11.26 

81.83 

0.2861 

268.5 

_ 


2.8 

11.02 

85.34 

0.28 

280.0 

_ 

32 


10.8 

88.91 

0.2743 

291.7 

— 

— 

2.6 

10.24 

98.98 

0.26 

324.7 

30 


. 

10.03 

103.2 

0.2548 

338.6 

_ 

33 

_ 

10.0 

103.7 

0.2540 

340.2 

.. . 

_ 

2.4 

9.449 

116.2 

0.24 

381.1 

. 

34 

— 

9.2 

122.5 

0.2337 

402.0 

31 

— 

— 

8.928 

130.1 

0.2268 

426.8 


. 

2.2 

8.661 

138.2 

0.22 

453.5 

_ 

35 

— 

8.4 

147.0 

0.2134 

482.2 

32 

_ 

_ 

7.950 

164.1 

0.2020 

538.4 

_ 

_ 

2.0 

7.874 

167.3 

0.2 

548.8 

— 

36 

— 

7.6 

179.5 

0.1930 

589.1 


... , n . 

1.8 

7.087 

206.5 

0.18 

677.5 

33 

_ 

— 

7.080 

206.9 

0.1799 

678.8 

— 

37 

— 

6.8 

224.3 

0.1727 

735.8 

34 

_ 

_ 

6.305 

260.9 

0.1602 

856.0 

— 

— 

1.6 

6.299 

261.4 

0.16 

857.5 

_ 

38 

. 

6.0 

288.1 

0.1524 

945.1 

35 

_ 

._ 

5.615 

329.0 

0.1427 

1079 


_ 

1.4 

5.512 

314.4 

0.14 

1120 

_ 

39 

_ 

5.2 

383.5 

0.1321 

1258 

36 

— 

— 

5.000 

414.8 

0.1270 

1361 

.. 

40 

— 

4.8 

450.1 

0.1219 

1477 

_ 

_ 

1.2 

4.724 

464.6 

0.12 

1524 

37 

— 

— 

4.453 

523.1 

0.1131 

1716 

_ 

41 

_ 

4.4 

535.7 

0.1118 

1757 

— 

— 

1.1 

4.331 

553.0 

0.11 

1814 

. 

42 

T 

4.0 

648.2 

0.1016 

2127 

38 


_ 

3.965 

659.6 

0.1007 

2164 

_ 

_ 

1.0 

3.937 

669.1 

0.1 

2195 

_ 

43 

_ 

3.6 

800.2 

.09144 

2625 

— 

— 

0.9 

3.551 

822.2 

.09 

2698 

39 

. 

. 

3.531 

831.8 

.08971 

2729 


44 

__ 

3.2 

1013 

.08128 

3323 

_ 

— 

0.8 

3.150 

1045 

.08 

3430 

40 

_ 

. 

3.145 

1049 

.07990 

3442 

41 

— 

— 

2.801 

1323 

.07115 

4341 

__ 

45 

. ... 

2.8 

1323 

.07112 

4340 

_ 

_ 

0.7 

2.756 

1365 

.07 

4480 

42 

_ 

_ 

2.494 

1669 

.06336 

5476 

_ 

46 

_ 

2.4 

1800 

.06096 

5907 

— 

— 

0.6 

2.362 

1859 

.06 

6098 

43 

_ 

. 

2.221 

2104 

.05643 

6903 

_ 

_ 

0.55 

2.165 

2212 

.055 

7257 

_ 

47 

_ 

2.0 

2593 

.05080 

8506 

44 

_ 

_ 

1.978 

2654 

.05025 

8707 

-_ 

_ 

0.5 

1.969 

2676 

.05 

8781 


NEW MODEL 

BIG SOUND 


DOKORDER 


Professional sound for $540.00 
Records and plays, Stereo & Mono 
in both directions 
Three motors—solonoid operated. 

Less than .09% wow and flutter 
Six tape heads. Sound on sound 
All-transistor operation 
30 watts IHF output—A BIG sound 
Now in good Hi-Fi showrooms. 

For a sneak preview turn this page around. 



Write to 

ELECTRONIC PERFORMANCE SYSTEMS 
PTY. LTD. 

Dungate Lone, Sydney 

for technical details. 

Interstate trade inquiries welcome. 

DOKORDER 
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RADIO HOUSE PTY. LTD. 

306-308 PITT ST. # 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 


Set of three 
ported $3.75 



CHROME VAN 

German screwdriver and 
pocket tester. 

t. 6-12 volt model auto 
test* 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 



Actual Sts* 

“BY UTt" $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4,00 Posted anywhara 


MULTIMETER TESTERS 



MM UI-50 

Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C 
13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 
Printed circuit. 

Clear Scale, rugged 


SPECIFICATIONS 
DC Voltages: 0-0.3-1.2-3-12-30’ 
120.300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30420-300- 
600-1,200 V at 13,000 Ohms per 

YOlt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-601C-6M-60M (350, 
35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 


Pries $31 

with leather case, $38.00, 
Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 S-16” s 0 5-16- s 21” 


Accessory: ! pr. heavy test leads. Weight: 1.41b approx. 


NEW MODELS “KAISE” 

Volt, Ohm, Miiliamp Meters, 
all with overload protection 
and mirror scale and test leads 
and instructions. 

Model 55 $20 30,000 o.p.v. 

Model 60 $25 50,000 o.p.v. 

Model 70 $22.50 30,000 o.p.v. 

Model 80 $18 20,000 o.p.v. 

Postage extra 50c. 

Double jewelled 2% ± meter 
1% Stabilised film resistors 




LIMITED STOCK ONLY 
Model RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 

6K ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-100 V in four ranges. 

Size: 5in x 3iin x Hin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 



TRANSISTOR HEARING AID 

“APOLLO* Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 
Compact—2in x Hin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 



New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 


t 



TRANSISTOR ROWS© 
IHfPHOK 

* 12.00 
toch 


Any number can be connected together. 

Latest Stand type with Call Button on 
each unit. 

Ideal for office or home Installation. 
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The Serviceman 




MORE BY GOOD LUCK . . 


To suggest that a serviceman gets results more by good 
luck than good management is to cast a nasty slur on his 
ability. But no matter how good the management, luck 
still plays a part. Just think how many times a "lucky break" 
has solved one of your sticky problems. 


There is no doubt that a measure 
of lock enters into a good many ser¬ 
vice jobs. It shouldn’t, of course, in 
the ideal case, since luck is too pre¬ 
carious a factor on which to base one’s 
earnings; ask any punter or, better 
still, ask his wife! Unfortunately, not 
all service cases are “ideal.” And of 
those which do not follow the text¬ 
book patterns, a percentage will in¬ 
volve luck, sometimes in the service¬ 
man’s favour, sometimes against it. 

Most intermittent faults involve an 
element of luck, since one must be 
lucky enough to catch the fault on 
those odd occasions when it condes¬ 
cends to show itself. But the need for 
this kind of luck can at least be antici¬ 
pated. Luck — or lack of it — in its 
more subtle forms can be downright 
embarrassing. 

As you can imagine, all this philo¬ 
sophising was brought on by a par¬ 
ticular case and I think you will 
appreciate what I mean when I have 
finished telling it. 

It all started with a portable TV 
set. Not one of the regular ones cur¬ 
rently enjoying a mild boom on the 
local market, but a rather long-in-the- 
tooth -model originally imported from 
the United States. In fact, that aspect 
of it is quite a story in itself. It was 
purchased by its present owner during 
a trip to the U.S. just about the time 
TV started in this country. And, by 
comparison with the sets on the local 
market at that time I admit it must 
have looked very attractive. 

Whereas our sets at that time were 
based on 17in tubes, with the promise 
of 21in types being dangled before us, 
and were all console types in deep 
cabinets to accommodate the 70 de¬ 
grees tubes, this set boasted an 11 in 
tube in what was, by comparison, a 
miniature cabinet. To be sure, one 
could hardly call it portable, and it 
looks positively clumsy alongside to¬ 
day’s local products, bat it was at least 
transportable and would fit on a bed¬ 
side table. 

Anyway, it was duly purchased, the 
owner blissfully imagining that all 


that would be needed to work it in 
this country would be a suitable trans¬ 
former to deliver 117V. Such matters 
as the difference between U.S. and 
Australian channels, intercarrier IF, 
field frequency etc., were completely 
ignored, simply because the person 
concerned had never heard of such 
things. 

As it turned out, it fell to my lot 
to try to salvage something from the 
situation, and I seem to remember that 
I wrote something about it at the 
time, at least along the general lines 
of the risk which people take when 
they buy such things overseas. And 
this is where the first aspect of luck 
was experienced as far as this set was 
concerned. First, we were lucky in 
regard to the channels. At least as far 
as the three channels then in use, 2, 
7 and 9, were concerned, there were 



‘When did you put in the 
swimmitig pool?*’ 

“Radio-Electronics'* 


three U.S. channels, 3, 8 and 10, 
which were “near enough.” Later, 
when channel 10 appeared the luck 
started to run out. since it is about 
evenly spaced between the U.S. chan¬ 
nels 11 and 12. It can be received, 
but the picture is nothing to rave 
about. Still, I imagine channel 10 gets 
the blame for that. 

The horizontal deflection circuit did 
not present any problem, since the 
combination of 525 lines and 60 fields 
produces a line frequency of 15,750- 
Hz, compared with our 15,625 Hz 
derived from the 625 lines at 50 fields. 
This difference, 125Hz, is so small that 
it can easily be accommodated by the 
normal horizontal hold control. 

The vertical circuit presented a big¬ 
ger gap to be bridged, from 60Hz down 
to 50, although I imagined that a little 
padding with appropriate capacitance 
values would probably solve this prob¬ 
lem. As it turned out, there was 
enough adjustment available in the set, 
so once again we were lucky. 

What really had me worried was the 
sound IF system. The U.S. sound/video 
separation is only 4.5MHz, compared 
with 5.5MHz for our own system. Un¬ 
less I could coax the sound IF trans¬ 
formers up to the new frequency, 
which was a fair gap, the set would 
receive pictures but no sound. And if 
they did not have the required adjust¬ 
ment I was faced with the prospect 
of trying to modify them; a messy one 
in both the electrical and mechanical 
sense. 

But once again lady luck smiled in 
our direction. Every adjustment peaked 
to 5.5MHz without any doctoring. This 
was luck in the true sense of the 
word, since the normal spread of com¬ 
ponents could easily have combined to 
make this impossible, even though the 
system worked quite satisfactorily at 
4.5 MHz. Thus, another set out of the 
same batch could have been a 
“stinker.” 

And the owner was so pleased with 
what I had done, and so impressed 
by my ability (ahem!) that I have 
been given the dubious honour of look¬ 
ing after the set ever since. Which 
is another kind of luck again. 

Quite seriously, the owner has been 
extremely lucky; much more so than 
he can possibly imagine. Every fault 
it has developed so far has involved 
only minor standard components, 
usually resistors or capacitors. What I 
would do if a vertical or horizontal 
transformer, or the deflection yoke 
were to fail, I really don’t know. But 
I do know it would be a sticky situa¬ 
tion. 

Thus it was that I held my breath 
when I saw the set coming through 
the shop doorway, followed by its 
owner who was cradling it with loving 
care. 

“I can’t get any sound,” was his 
explanation before I even had time to 
ask him. “I do hope it isn’t one of 
those megacycle things that gave us all 
the bother when I bought it,” (I assum¬ 
ed he meant the sound IF transfor¬ 
mers.) 

“I hope so too,” I replied — and 
I meant it — “but I don’t think it is 
very likely. It is much more likely to 
be a simple fault in the audio system 
somewhere. Leave it with me and I’ll 
look it over.” 
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The 


range 
of world 
famous 
Tannoy 
dual concentric 
loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor¬ 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran¬ 
sient response and higher efficiency. 


TANNOY 


Distributed through the Consumer Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 PARRAMATTA ROAD, ASHFIELD. 71 Q791 

167 Queen Street, Melbourne. 67 9161 • 70 Merivale Street, Brisbane. 4 1631 
Cnr. Darby and King Streets, Newcastle. 2 5166 • Cnr. William and Newcastle 
Streets, Perth. 28 3425-6 

42 Frederick Street, Launceston. 2 1804 • 123 Murray Street, Hobart. 3 3836-7 
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When I eventually switched it on 
and confirmed the lack of sound I 
looked in the back of the cabinet— 
and not only saw immediately what 
was wrong, but felt justified in con¬ 
gratulating myself that my luck was 
still holding. For the audio output pen¬ 
tode was glowing red inside; one of 
the oldest faults in the book, even 
before the advent of TV. 

In general terms it is caused by 
failure of the voltage supply to the 
pentode plate. With no voltage on the 
plate, the screen which is normally at 
a similar potential, attracts all the elec¬ 
trons to itself. Normally most of the 
electrons, under the influence of the 
plate voltage, would travel between the 
wires of the screen and reach the 
plate. Now they all reach the screen, 
resulting in a screen current many 
times higher than normal. As a result, 
the screen becomes red hot. 

More specifically, this fault is caused 
by an open circuit speaker transformer. 
In the “good old days,” before proper 
impregnation techniques were employ¬ 
ed, every -bout of humid weather would 
find speaker transformers going down 
like ninepins, often taking some of the 
older type output valves with them, 
since they were unable to withstand the 
overheated screen. 

However, I noticed another symptom, 
one which the owner hadn’t bothered 
to mention; the picture had shrunk 
well inside the mask. I rather hoped 
that this would prove to be nothing 
more than a sick valve in one or other 
of the appropriate sockets and decided 
to leave it until I had fixed the sound 
fault. 

It was around this time that my luck 
started to run out. Diagnosing the fault 
had been a snack, but doing something 
about it was another matter. First I 
had to remove the “chassis.” This was 
in reality a metal plate, mounted verti¬ 
cally towards the rear of the cabinet, 
and having a hole in the centre through 
which passed the neck Of the picture 
tube. The yoke was immediately in 
front of the chassis. The circuitry it¬ 
self was on a printed wiring board 
mounted away from the chassis by 
about half an inch, with the copper 
pattern side nearest the metal plate. 
The valves and other components 
faced towards the rear of the cabinet. 

The snag was the yoke — or rather 
the connections to it. These were so 
short that it was impossible to with¬ 
draw the chassis without bringing the 
yoke with it, and too inaccessible to 
permit disconnecting them. This meant 
that the various yoke accessories, in¬ 
cluding the ion trap magnet, had also 
to be removed. 

But the really nasty part was hav¬ 
ing to coax the yoke (along the neck 
of the tube without being able to hold 
it properly until it was about to come 
off the end of the tube. The fact that 
it was almost a push fit on the tube 
neck didn’t help either. You can prob¬ 
ably guess what happened; the yoke 
came off the end of the tube rather 
faster than I anticipated. I made a 
grab with my one free hand, was only 
partially successful, and # it landed 
on the bottom of the cabinet with a 
sickening crack. 

I wasn’t game to look for a few 
seconds. When I did I realised that the 
worst had happened. A insulating ter¬ 
minal strip which was part of the 
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yoke assembly had been broken and, 
since it was used to terminate a fine 
wire from one of the windings, had 
snapped this leaving an inch or so 
of wire connected to the terminal. 
How much, if any, was still accessible 
on the winding proper was not im¬ 
mediately apparent. 

Close examination showed that there 
was about half an inch of wire still 
protruding from the winding; not 
much, but enough to salvage the situa¬ 
tion if I was careful. So, within bad 
luck there was good luck. I eventually 
repaired the broken terminal strip 
with an epoxy cement and restored 
the connection with some careful wire 
cleaning and soldering. But I had some 
nasty things to say about the genius 
Who had designed the layout in the 
fi'rst place. 

Now I was able to get back to the 
original problem. A check on the 
speaker transformer primary with the 
dhmfmeter confirmed that it was com¬ 
pletely open circuit. AH I needed was 
a replacement. Fortunately, the exist¬ 
ing type didn’t look greatly different 
physically from our own semi- 
miniature types and the impedances 
involved were perfectly standard. It 
wasn’t hard to find a replacement 
which was quite close in size and 
needed only one extra hole drilled 
to mount it. Wiring was routine. 

Another nasty aspect of the layout 
was that so many vital connections 
had to be broken to remove the chassis 
that it was almost impossible to test 
the set, in the dynamic sense, until 
the chassis was replaced in the oabinet. 
And that meant putting back the yoke 
. . . and so on and so on. However, 
I eventually finished it. 

Then I switched on and stood by 
for sound. My first shock was when 
no sound was forthcoming even after 
the picture appeared. My second was 
when I looked in the back of the 
cabinet and found the output pentode 
just as red in the screen as it had 
ever been. What was going on? 

Well, whatever it was, I wouldn’t 
know until I bad pulled the Chassis 
out again. So, out it came; a little 
easier this time and without damaging 
the yoke. Then I tackled the fault 
again. My first thought was that the 
replacement transformer was a dud, 
but a check with the ohmmeter put 
it in the clear. Furthermore a voltage 
check confirmed that there was voltage 
on both sides of the primary winding. 
A wiring mistake? A detailed check 
ruled that out and actually confirmed 
that voltage was reaching the appro¬ 
priate socket lug. 

At this point I took a closer look 
at the method by which the valve 
sockets were mounted on the printed 
wiring board. Imagine a more or less 
standard socket, with solder lugs pro¬ 
truding downwards, Which had been 
pressed down hard against a flat sur¬ 
face so that the contacts splayed out¬ 
wards. This then was mounted on the 
pattern side of the printed Wiring 
board, with each lug soldered to an 
appropriate spot on the wiring pattern. 

The exception was the plate plin, 
the contact of wihich required no 
printed wiring, but simply finished 
over a small hole in the board. 
Through this hole passed a wire pin 
—actually a short length of tinned 


copper wire —which was soldered to 
the socket lug on one side of the 
board and served as a terminal for 
the speaker transformer lead on the 
other side. 

And this was where I found the 
trouble. A voltage dheck right 'at the 
socket pin showed no voltage, although 
there was voltage on the pin through 
the board. Closer examination re¬ 
vealed a beautiful dry joint between 
this wire pin and the socket corttact. 
Naturally some solder, flux, and a hot 
iron soon cured that. 

But surely here was luck with a 
vengeance. I don't know what the 
odds would be in a case like this, 
but they would have to take into 
account the fact that there were two 
faults in the same part of the circuit 
—> virtually the same lead — at the 
same time and which therefore pro¬ 
duced the same symptoms. Also that, 
presumably, the socket fault had been 
present, or potentially present, for a 
long time and had never shown up. 
Or, if it (had, I knew nothing about it. 
Yet it chose this particular time to 
reveal itself. 

And how lucky was I that it did. 
Imagine the embarrassment it would 
have caused me if it had elected to 


wait just a few more hours before 
showing up. Just long enough for me 
to get the set back to the owner and 
for him to settle down for a night’s 
entertainment. I shudder at the 
thought. 

See what I mean about luck? 

And to cap it all, the underscan 
defect (had now completely disap¬ 
peared. I Can only assume that the 
excessive current drawn by the output 
valve, combined with power supply 
With limited regulation, had resulted 
.in sufficient loss of HT to create this 
fault. On the other hand, I couldn’t 
afford to overlook the possibility of 
another intermittent fault. But I bog¬ 
gled at the thought of pulling every¬ 
thing out again and trying to locate 
it. 

Instead, I decided to take a chance. 
After running it in the shop for 
several hours, with no sign of the 
trouble, I returned it to the owner, 
but warned him that the trouble might 
appear. That was several weeks ago 
and I have had an opportunity to see 
him several times since. On each occa¬ 
sion he has assured me that the set 
is going “. . . 'better than it ever did.” 
Which, even allowing for the usual 
exaggeration, is reassuring. Q 
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Completely portable, this Audio/Ultrasonic Test Set is designed 
to check the performance of audio circuitry in a variety of 
equipment, such as Pre-amplifiers, Public address amplifiers, 
Tape recorders, output circuits of Radio and T.V. Receivers, 
Stereograms, Hi-Fi equipment, Broadcast and T.V. station audio 
channels, Telephone and Transmission circuits, etc., and has 
particular application in the ultrasonic field up to 250kHz. The 
A211 provides the facilities necessary to analyse and measure 
the characteristics of such audio and ultrasonic networks as 


* Output voltage versus Input voltage as a 
function of frequency. 

* Total power output versus input signal 
voltage as a function of frequency. 

* Harmonic distortion and phase shift 
between input and output as a function of 
frequency and input/output level. 

* Noise output voltage as a function of signal 
input. 


well as complete systems or separate stages within a single unit. 
Measurements can be made of the following characteristics: 
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How Do We Evaluate Loudness? 


This article, condensed from the "Hewlett-Packard Journal/' 
was written as a preamble to a discussion on sound level 
meters and loudness evaluation. Although not strictly 
"audio" it covers such important subjects as the ear's res¬ 
ponse to frequency, units in which sound and loudness are 
evaluated, subjective pitch, and similar subjects. 

By Wolfgang E. Ohme 


Prolonged loud noise damages hear¬ 
ing, makes sleep difficult, makes us 
irritable, and interferes with our 
ability to think. Very loud noises oan 
cause pain, nausea, fainting, fits, psy¬ 
chosis, or death. 

The sad truth is that our environ¬ 
ment is getting noisier all the time. If 
this bothers you, you aren’t alone. 
There is a gireat deal of effort being 
expended these days to reduce the 
amount of objectionable sound that 
bombards us. In these noise abate¬ 
ment efforts, the measurement of loud¬ 
ness plays a critical role. 

Not all sounds are noise, of course. 
Many sounds carry information which 
is useful or essential for our life. 
Speech and music are two examples; 
the sound of a motor car horn is 
another. 

Sometimes it isn’t easy to decide 
whether a sound is information 
or noise. Often it is both. For example, 
the sound of a machine can be con¬ 
sidered an information-carrying sound 
because it tells the machinist whether 
or not his machine is functioning pro¬ 
perly. But for his neighbour who is 
operating another machine, this sound 
is noise — it carries no useful infor¬ 
mation. 

Most of the everyday sounds we hear 
are noise to us; yet many of them 
oarry information for someone else. It 
is a function of society to establish 
limits to keep noise to a minimum 
while insuring that information-carry¬ 
ing sounds are audible to those who 
need to hear them. 

If we want to define such limits we 
have to be able to measure them. This 
turns out to be a difficult task because 
the yardstick that must be applied is 
the subjective sensation of loudness, 
that is, loudness as it is experienced 
by people. This sensation seems to in¬ 
volve complicated physiological and 
psychological mechanisms. 

A good loudness meter would have 
to imitate many unique properties of 
the human ear. These properties have 
been extensively investigated by a great 
number of scientists. However, we still 


do not have a very good understanding 
of the physiological processes under¬ 
lying many of them; our knowledge of 
these properties is only empirical. We 
still can’t make a complete model of 
the ear. Nevertheless we have learned 
to make fairly accurate models of the 
loudness-sensing function of the ear. 

A number of approximations have 
been formulated for computing a 
quantity proportional to loudness, using 
the results of more-or-less detailed 
amailyses of the noise to be evaluated. 
We shall discuss three of these methods 
in this article. Two of these 
are the calculation methods of 
Zwicker and Stevens; the 'third is 
the comparatively simple sound-level 
meter. The methods of Zwicker and 
Stevens have been internationally ac¬ 
cepted in Recommendation 532 of the 
ISO (International Organisation for 
Standardisation). Except for some 
recent refinements, the sound level 
meter is described in ISO Recommen¬ 
dations 123 and 179. 

Some scientists believe, with good 
reason, that loudness is not a com¬ 
pletely satisfactory measure of how 
much a sound will disturb a person. 
Attempts have been made to define 
a better measure, called annoyance. So 
far, these attempts have not met with 
much success, chiefly because of the 
large number of unknown psychological 
factors that contribute to the effect of 
any sound on any individual at any 
time. These factors include such things 
as a person’s past history, his present 
state of mind, what he is trying to do 
at the moment, and so on. One defini¬ 
tion of annoyance that has found some 
acceptance is Kryter’s “perceived noise” 
concept (ISO R 507, later modified), 
which uses a method similar to Stevens’ 
loudness-computing method to arrive at 
annoyance in PNdB. 

Kryter’s method is designed primarily 
for the type of noise produced by jet 
aircraft. At present, this method is in 
a state of flux, and no one is certain 
what its final form will be. Some experts 
feel that a modification of the simple 
sound-level meter should give adequate 
results for jet aircraft. It appears, there¬ 


fore, that until our understanding of 
the psychological effects of sound im¬ 
proves greatiy, the only reasonably 
objective measure of the disturbing 
power of a sound is its loudness. 

Sound at a particular point is a rapid 
variation in pressure at that point 
around a steady-state value. In air, the 
steady-state pressure is atmospheric 
pressure (which actually changes, but 
slowly enough to be considered 
constant compared to the rapid pres¬ 
sure variations of sound). Sound pres¬ 
sure is measured in the same units as 
atmospheric pressure. It is an alter¬ 
nating quantity, and usually the term 
“sound pressure” refers to its RMS 
value. 

At a frequency of lKHz, a sound 
with an RMS pressure of 2 X 10 -4 
A*bar*, or about 2 X 10' 10 atmosphere, is 
just below the threshold of hearing for 
good ears; that is, a sound of this 
magnitude is inaudible, 'but slightly 
larger sound pressures oan barely be 
heard. This demonstrates the amazing 
sensitivity of the human ear — it can 
detect variations in atmospheric pres¬ 
sure as small as a few parts in 10 10 . 

Another of the remarkable proper¬ 
ties of the human ear is its large dyna¬ 
mic range. At lKHz, it can hear sounds 
as small as about 2 X 10‘ 4 A^bar, and 
at the other end of the sound-pressure 
scale, it can accommodate sound pres¬ 
sures as high as 200 /4>ar without 
becoming overloaded. Bigger sounds, 
say 2,000 Mbar, are physically painful. 

Because the dynamic range of the 
ear is so large it is common practice 
to use <a logarithmic scale for sound 
pressure. A reference value of 2 X 
10' 4 Mbar, approximately the threshold 
of hearing at lKHz, has been agreed 
upon. RMS sound pressure is 
commonly expressed in dB above 
2 X 10" 4 A^fcar and referred to as 
sound pressure level. Mathematically, if 
p is RMS sound pressure and P is 
sound pressure level, then 

P = 20 log 10 — dB 

Po 

where po = 2 X 10“ 4 A*bar. 

In terms of sound pressure level, 
then, the ear’s dynamic range is 
about 120dB. Not many electronic in¬ 
struments can match this. 

Sound in its environment can be 


* One bar equals one dyne per 
square centimetre or 0.1 newtons 
per square meter. Human speech 
at a distance of one metre 
generates a sound pressure of 
about one M>ar. 
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LEAK SANDWICH 
SPEAKER SYSTEM $139.00 EACH 


O&O 
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LEAK MINI SANDWICH 
SPEAKER SYSTEM $99.00 EACH 




For those who ^eek the world’s finest 
High Fidelity components as a complement to their 
selection of Decor — LEAK is the choice without equal. These 
craftsmen built enclosures house a major breakthrough in Loudspeaker design. 

Using engineering principles as applied to air-frame construction, the “Sandwich” 
cones comprise stiff aluminium skins for the outer surfaces where stresses are great¬ 
est, bonded to a thick core of featherweight expanded plastic where stresses 
are lowest ... the whole assembly being far stiffer than the same total weight of 
either material used separately. Use of the most suitable material in optimum propor¬ 
tions provides immense stiffness and rigid piston action over more than six octaves. 
For the first time in audio history a direct radiator diaphragm is able to reproduce 
the signal applied to the speech coil free from mechanical break-up 
and its associated distortions. The result is a remarkably smooth response free 
from violent peaks and troughs over a very wide frequency range, indica¬ 
tive of excellent transient performance. The advent of the Leak Sandwich 
Speaker Systems has been acclaimed in the United Kingdom 
and the United States. Now these famous speaker 
systems are manufactured in Australia. 




* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information write to: 


H. J. LEAK (AUST.) CS5: 

P.O. Box 14, French’s Forest. N.S.W. 2086. 

Factory: 1 Campbell Parade, Manly Vale, N.S.W. Telephone: 94-4902. 

Cables: Lectron. Sydney. 

Professional equipment enquiries to Simon Gray offices or Representatives'in all states 
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thought of as a field, just as electro¬ 
magnetic waves are fields. Three com¬ 
mon types of sound fields are the plane 
sound field, the spherical sound field, 
and the diffuse sound field. 

Sound in a homogeneous space pro¬ 
pagates outward from a source in all 
directions and consequently forms a 
spherical field. In a spherical field, the 
sound pressure decreases with the 
square of the distance from the source. 
When a microphone is relatively far 
away from a source the sound field 
may appear to be a plane field, in 
which the sound pressure is constant 
in any plane perpendicular to the direc¬ 
tion of propagation. 

If sound is generated in a room, 
sound waves are refleoted from the 
walls, and a directional sound field 
can only be found very close to the 
source. Further from the source, 
sound approaches any point uniformly 
and randomly from all directions. Thus 
the sound field is diffuse. Such a field 
would be found in a factory if the 
nearest machine were not too close. 

It is often important to know whether 
the sound field in an area is approxi¬ 
mately plane or diffuse. If it is plane, 
directional microphones can be used 
with advantage to measure it; if it is 
diffuse, omnidirectional microphones 
are needed. Often a field will be partly 
plane and partly diffuse. In a factory, 
for example, a machinist is in the 
directional sound field of his own 
machine but in the diffuse sound field 
of noisy machines in the distance. 

The transition from a directional 
sound field to a diffuse sound field in 
a room is characterised by a critical 
radius, which can be estimated as fol¬ 
lows: _ 

r 0 — 0.14 yjdA, 

where a’ is the absorption coefficient 
of the walls and A is the surface area 
of the walls, floor, and ceiling. In an 
average factory a* is between 0.05 and 
0.2. In normal rooms a’ is between 0.1 
and 0.3. The change from a directional 
or plane field to a diffuse field can 
be considered to occur at a distance Rg 
from (the sound source. 

In loudness measurements two types 
of field are usually considered. One is 
the diffuse field. The other is a plane 
sound field which approaches the hearer 
from the front, head on; this field is 
called a frontal sound field. 

Since loudness is a subjeotive 
quantity the primary instrument for 
measuring it can only be a human 
observer. To determine whether one 
sound is louder, equally loud, or less 
loud than another, we would have to 
let a statistically significant number of 
people compare the sounds and then 
average their opinions. Similarly, to de¬ 
termine how loud a sound is, we would 
have to choose a standard sound and 
have a significant number of people 
compare the unknown with the 
standard. 

In acoustics the accepted standard 
is a pure lKHz tone or narrow-band 
noise centred at lKHz. The loudness 
level of any sound is defined as the 
sound pressure level of a standard 
sound which appears to a significant 
number of observers to be as loud as 
the unknown. Loudness level is mea¬ 
sured in phons, the loudness level of 
any sound in phons being equal to the 
sound pressure level in dB of 


an equally loud standard sound. Thus 
a sound which is judged to be as loud 
as a 40dB lKHz tone has a loudness 
level L=40 phons. 

Although the logarithmic phon scale 
covers the large dynamic range of the 
ear (120dB) conveniently, it does not 
fit a subjective loudness scale. A factor 
of two in loudness does not cor¬ 
respond to double the number of 
phons. Over most of the audible range, 
that is, for loudness levels of 40 phons 
and greater, the corresponding incre¬ 
ment is 10 phons. This is an empirical 
fact; why loudness should be different 
from physical quantities like voltage, 
for which a factor of two corres¬ 
ponds to 6d!B, is not fully understood. 

It is also difficult to add loudnesses 
in phons. If, for instance, we produce 
one tone at 200Hz with a loudness 
level of 70 phons, and another at 4KHz 
with the same loudness level, it would 
be convenient if both tones together 
would yield a loudness level of 140 
phons. Unfortunately, this doesn’t hap¬ 
pen. The two tones actually are per¬ 
ceived as a loudness level of 80 phons. 

In an effort to obtain a quantity 
proportional to the intensity of the 


loudness sensation, a loudness scale 
was defined in which the unit of loud¬ 
ness is called a sone. One sone cor¬ 
responds to a loudness level of 40 
phons. For loudness levels of 40 phons 
or greater, the relationship between the 
numerical values of loudness level L 
(in phons) and loudness S (in sones) is 
given by 

S = 2 <^-*°)/io (1) 

(ISO Recommendation R 131). 

Table I compares the loudnesses 
(sones) and loudness levels (phons) of 
several dommon sounds. Notice that 
the loudness scale in sones corres¬ 
ponds fairly closely to our subjective 
sensation of loudness. We feel, as a 

TABLE 1 

Loudness Loudness 


Level (phons) (sones) 

140 

Threshold of pain 

1024 

120 

Jet aircraft 

256 

100 

Truck 

64 

80 

Orator 

16 

60 

Low conversation 

4 

40 

Quiet room 

1 

20 

Rustling of leaves 


3 

Hearing threshold 
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Figure 2. Difference between equal-loudness-level contours 
in frontal diffuse sound fields, according to ISO R 454. 



Figure 1. Curves of equal loudness level for pure tones in frontal 
sound field , according to ISO Recommendation 226. These curves 
show how frequency response of the human ear varies with loudness . 


ELECTRONICS Australia , May, 1968 


89 































FIVE LOW COST, HIGH PERFORMANCE 
SPEAKER SYSTEMS FROM ENCEL 
ELECTRONICS! 


Separate speaker systems are essential if you wish to exploit the 
full potential of your amplifier, tape recorder or radio. Sonics 
speaker systems are beautifully finished in selected walnut/teak 
veneers, are styled to blend with period or modern decor and 
are extremely effective from an audio point of view. The following 
five models are the most popular. 


MODEL AS-65 Bookshelf type — $24.50 

Measuring 15%” x 9V4” x BVs”, this enclosure is 
compact and most effective. The speaker unit is a 
twin cone, wide range loudspeaker. .. 


$24.50 


MODEL AS-60E Slim Line 2 Speaker System — 

Although only 18” x 12” x 5V4” the AS-60E houses 
a bass/mid-range speaker and a high frequency 
reproducer. Impedance: 8 ohms. 


$27.50 

$27.50 


MODEL AS-61 5 Speaker Slim Line System — $35.50 

Four bass/mid-range speakers and 2 V 2 ” tweeter unit 

are housed in this attractive teak/walnut enclosure. CA 

Impedance: 8 ohms. Measures 21 %” x 17%” x 4%”. q>OD«Dll 


MODEL AS-80 2 Speaker System — $38.50 

With an 8” high compliance bass reproducer and a 21 / 2 ” tweeter 
unit, the AS-80 is a favourite with owners of stereo 
systems. Measures 22 V 2 ” x 13” x 6 V 2 ” and handies djOQ cn 
25 watts of music power. 


MODEL AS-202 3 Speaker System — $44.50 

This dramatically effective 3 way system measures 201/8 ” x 
11% ” x 11 %” and features an 8 ” bass speaker, a 6 V 2 ” mid¬ 
range reproducer with a sealed back and a 21 / 2 ” 
tweeter. Power handling capacity is 20 watts music $44 JJQ 


IMPORTANT: All Sonics enclosures have 8 ohm. impedances. 
Sales tax is included in all Encei prices. 




ELECTRONICS (STEREO) PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 
Sydney Store: 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
• Australia’s Greatest Hi-Fi Centre 


‘Wholesalers 


•Trade-ins accepted 


matter of experience, that a speaker in 
an auditorium speaks about four times 
as loudly as someone who talks quietly 
with us in normal conversation. It is 
more meaningful to state that a jet 
aircraft at takeoff is about 50 times 
as loud as our conversation than to 
state that the jet aircraft generates 
120 phons in contrast to 60 phons 
generated in ordinary conversation. 

The loudness level of a lKHz tone 
is the same as its sound pressure level. 
This would also be true cxf pure tones 
of other frequencies if perception were 
constant with frequency. However, it 
is not. The loudness level of any other 
sound (in phons) is not, in general, 
equal to its sound pressure level (in 
dB). For example, if a large number 
Of observers compare a 100Hz tone 
with a lKHz tone, they will judge the 
two to be equally loud only when the 
100Hz tone has a higher sound pres¬ 
sure level than the lKHz tone. The fre¬ 
quency response of the ear is not flat. 

Although the subjective sensation of 
loudness differs from person to person, 
normal ears seem to agree within a 
few dB, at least for the young male 
subjects who have participated in most 
subjective tests. Hence it is possible to 
draw curves or contours of equal loud¬ 
ness level for normal ears, as shown 
in figure 1. 

Equal loudness level contours were 
first published in 1933 by Fletcher and 
Munson. The slightly modified form of 
their curves shown in figure 1 is now 
universally accepted as reference data 
(ISO Recommendation 226). The curves 
of figure are for pure tones in a frontal 
sound field. They show, for example, 
that a 40 phon 100Hz tone has a sound 
pressure level of 50dB, but an equally 
loud 40 phon lKHz tone has a sound 
pressure level of only 40dB. The 3 
phon curve is just above the threshold 
of hearing for normal ears. 

Notice that the curves converge at 
low frequencies, but are approximately 
parallel between 1 and lOKHz. This 
means that the ear’s frequency response 
is a function not only of frequency but 
also of level. Therefore it can be 
simulated only with networks which 
are nonlinear with respect to both fre¬ 
quency and amplitude. 

Curves of equal loudness level for a 
diffuse sound field can’t be measured 
using pure tones, because it is diffi¬ 
cult to set up a diffuse field using pure 
tones. Pure tones are likely to bounce 
off walls and nearby objects and pro¬ 
duce standing-wave patterns, whereas 
sound in a diffuse field is supposed to 
be uniform in all directions. However, 
diffuse-field loudness comparison can 
be carried out with consistent results 
using frequency-modulated tones or 
narrow noise band. 

Differences in sound pressure levels 
necessary to give the same sensation 
of loudness in a diffuse field as in a 
plane field were standardised in ISO 
Recommendation 454. Using these dif¬ 
ferences (see figure 2), curves of equal 
loudness level for the diffuse sound 
field can be calculated from those for 
the plane field. 

To human ears, broad band sounds, 
like those of jet aircraft, seem much 
louder than pure tones or narrow band 
noise having the same sound pressure 
level. Figure 3 illustrates this effect 
for band-limited noise having a centre 
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qunecy of lKHz. Figure 3(a) is a series 
of sound intensity density spectra for 
band widths of 100Hz, 160Hz, and 
200Hz. All three spectra have the 
same area, so ail three noises have the 
same sound intensity (sound power 
per unit area). This means that all 
three noises have the same sound pres¬ 
sure level. But all three noises are not 
equally loud. 

If the loudness of the noise which has 
100Hz bandwidth is So, then the 
loudness of the noise which has 160Hz 
bandwidth is also So. But the loudness 
of the noise which has 200Hz band¬ 
width is greater than So. 

Fig. 3(b) shows what increasing 
bandwidth does to the loudness of noise 
having a centre frequency of lKHz 
and a constant sound pressure level 
of 60dB. Up to a critical bandwidth 
of 160Hz, the subjective loudness is 
constant. Beyond that point, however, 
there is a marked increase in loudness. 
At a bandwidth of 2KHz the loudness 
level L has increased from 60 phons to 
74 phons. Loudness S has increased by 
a factor of 2.5. 

Similar investigations, using different 
centre frequencies, yield different criti¬ 
cal bandwidths. At a centre frequency 
of 200Hz the critical bandwidth is 
approximately 100Hz. At 5KHz it is 
about lKHz. 

We account for the effect of band¬ 
width on loudness with any broad¬ 
band measurement. Accurate loudness 
measurements can be made only by 
taking into account the spectral distri¬ 
butions of sounds being analysed. The 
necessary degree of resolution in the 
spectrum analysis is clear from figure 
3(b). 

The human ear’s critical bands seem 
to be related to another property of 
the ear, namely, subjective pitch. Sub¬ 
jective pitch tells us how our ears 
compare the frequencies of different 
sounds. 

If an average untrained observer — 
not a musician or a piano tuner — 
were first allowed to listen to two 
tones, say a very-low^requency tone 
and a 4KHz tone, and then were asked 
to tune an oscillator until he heard a 
tone that fell exactly half way 
between the first two tones, he would 
not pick something around 2KHz. 
Instead, he would pick a tone having a 
frequency of about lKHz. In subject¬ 
ive pitch, then, 1 KHz is halfway 
between 0 and 4KHz. The unit of 
subjective pitch is the mel; 0 to 2400 
mel span the frequency range 0 to 
16KHz. 

Remarkably enough, it turns out that 
a subjective pitch interval of approxi¬ 
mately 100 mel located anywhere in 
the audio range corresponds to the 
width of a critical band at that point! 
Probably, the same mechanism in the 
ear is responsible both for critical 
bands and for subjective pitch. How¬ 
ever, our understanding of the ear is 
still not good enough to allow us to 
identify this mechanism. 

In loudness measurements, the fre¬ 
quency scale most commonly used is 
linear in subjective pitch z. However, 
the mel is not used. Instead, the width 
of a critical band is defined as one 
Bark. Accordingly, the (audio range 
comprsises 24 Bark. Figure 4 shows 
how subjective pitch, in Bark, is re¬ 
lated to frequency. 


Two sounds presented to the ear 
simultaneously produce a sensation of 
loudness which is larger than that 
produced by either of them alone. Take 
for example, a 200KHz tone having a 
loudness level of 70 phons and a 
4KHz tone, also having a loudness 
of 70 phons. If two sounds are as 
widely separated in frequency as these 
two, their partial loudnesses simply add 


influence each other. Investigations on 
the ear have shown, however, that even 
pure tones or narrow-band noise excite 
nerves in the ear that correspond to a 
wide range of frequencies. Masking 
occurs because the ear treats sounds in 
an “OR” fashion — when two sounds 
excite the same nerve, the ear 
hears only the larger sound in that fre¬ 
quency range. O 


Figure. 3. Effect of 
bandwidth on 
loudness is demon¬ 
strated by holding 
sound pressure 
level constant at 
60dB, keeping 
centre frequency 
fixed at lKHz , and 
increasing band¬ 
width. 

(a) As bandwidth 
increases , sound 
intensity density 
(W/m'/Hz) must 
decrease to keep 
RMS sound pres¬ 
sure constant. Area 
of each rectangle 
is sound intensity 
of corresponding 
sound , which is 
proportional to 
square of RMS 
sound pressure. All 
rectangles have 
same area. 

(b) As bandwidth 
increases , keeping 
sound pressure 
level constant as 
in (a), loudness is 
not affected until 
bandwidth exceeds 
a critical value. 
Different centre 
frequencies have 
different critical 
bandwidths. At 1 
KHz , critical band¬ 
width is 160 Hz. 
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to form the total loudness. The loud¬ 
ness corresponding to a loudness level 
of 70 phons is 8 sones. If two partial 
loudnesses of 8 sones each occur 
simultaneously the total loudness is 16 
sones, and the loudness level is 80 
phons. 

This simple summation of partial 
loudness can only be carried out if 
the individual sounds (are separated 
widely in frequency.. The closer they 
are in frequency the more they 
influence each other, and total loud¬ 
ness may not be quite as large as the 
sum of the partial loudnesses. This 
effect is called partial masking. In the 
extreme case, partial masking becomes 
total masking, wherein a strong sound 
renders a lower-level sound completely 
inaudible. When total masking occurs, 
low-level sound components cannot 
be heard at all and do not contribute 
to loudness. 

The partial masking of tones cannot 
be understood in terms of level and 
frequency because pure tones repre¬ 
sented by spectral lines cannot 
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new tape formula 
gives you better 
quality recordings 
at half the usual price 



Robins engineers and chemists, through constant 
research and effort, now offer the finest recording 
medium possible, ‘brand 5’ even though it is the 
fifth oldest brand in the world (hence its name) 
has always been a constant leader in the profes¬ 
sional tape field. Now, the new wider latitude of 
‘brand 5’ gives negligible distortion which will 

I make your recorder operate with a 
brilliance you never before would 
have believed possible. 




TOP RESPONSE 


A new exclusive coating process 
gives ‘brand 5’ a frequency re¬ 
sponse of 18 Hz to 27,000 Hz. This means magni¬ 
ficent bass note response together with brilliant 
highs right through the sound spectrum, ‘brand 
5’ also has the lowest background noise com¬ 
pared to any other tape on the market, to 
provide a deep silence as a background for 
our finest orchestral selections, 
here is no more hiss in those 
quiet passages. 


* 


BASE MATERIALS 




The finest Mylar base material, 
made by Du Pont, has great per-1 
manency and high strength so you can record 
and re-record on the same reel a thousand times 
over if you wish, ‘brand 5’ also offers a choice of 
standard or tensilised Mylar as well as the profes¬ 
sional Acetate base. All tapes except correspond 

I dence tapes are supplied with 
green start/red stop leaders on 
robust permanent reels. 


TYPE 

No. 

DESCRIPTION 

OTHER 

TAPES 

OUR 

PRICE 



ON 7" REELS 



15D7 

1200’ 

1.5 Mil Acetate 

$6.25 

$3.00 

10D7 

1800' 

1.0 Mil Acetate 

8.20 

4.10 

10D7M 

1800’ 

1.0 Mil Mylar 

9.60 

4.80 

5D7M 

2400' 

.5 Mil Mylar 

11.98 

5.98 

5D7MT 

2400’ 

.5 Tensil. Mylar 

14.50 

7.25 

5D7MS 

3600' 

.4 Mil Mylar 

17.90 

8.95 

5D7MTS 

3600’ 

.4 Mil Tensil. 

21.00 

10.55 



ON 5” REELS 



15D5 

600' 

1.5 Mil Acetate 

$3.60 

$1.80 

10D5 

900' 

1.0 Mil Acetate 

4.70 

2.35 

10D5M 

900' 

1.0 Mil Mylar 

5.50 

2.75 

5D5M 

1200’ 

.5 Mil Mylar 

7.00 

3.50 

5D5MT 

1200' 

.5 Tensil. Mylar 

8.35 

4.16 

5D5MS 

1800' 

.4 Mil Mylar 

9.98 

4.98 

5D5MTS 

1800’ 

.4 Tensil. Mylar 

11.95 

5.98 



ON 5*" REELS 



15D57 

800' 

1.5 Mil Acetate 

$5.30 

$2.65 

10D57 

1200’ 

1.0 Mil Acetate 

6.50 

3.25 

10D57M 

1200' 

1.0 Mil Mylar 

7.70 

3.85 

CORRESPONDENCE TAPE ON 

3” REELS 

15D3 

150’ 

1.5 Mil Acetate 

$1.20 

$0.60 

15C3* 

150’ 

1.5 Mil Acetate 

1.45 

.72 

10D3 

225' 

1.0 Mil Acetate 

1.65 

.82 

10C3* 

225’ 

1.0 Mil Acetate 

1.75 

.88 

10D3M 

225’ 

1.0 Mil Mylar 

1.76 

.88 

10C3M* 

225' 

1.0 Mil Mylar 

1.98 

.99 

5D3M 

300' 

.5 Mil Mylar 

1.98 

.98 

5C3M* 

300’ 

.5 Mil Mylar 

2.35 

1.18 

5D3MS 

450' 

.5 Mil Mylar 

2.65 

1.33 

CORRESPONDENCE TAPE ON 31” REELS 

5C32MS* 

600’ 

.5 Mil Mylar 

$4.30 

$2.15 

*Plastic re-usable mailing box 


Mail this coupon now for full information and detailed 
specifications of ‘brand 5’ which is imported direct from 
the U.S.A. by the Green Corporation Limited. 




COMPARE THE PRICE 


I Even though ‘brand 5’ is the tape 
professionals use, profit margins 
are controlled which with high volume selling 
gives you this ‘A’ quality tape at a substantial 
discount on other similar quality brands. Compare 
for yourself! 


GREEN CORPORATION LIMITED 
88 KING STREET, SYDNEY 2000. 

Please send me free information on ‘brand 5’ 

Name... 

Address. 

.Postcode. 

Make of Recorder. 
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By JULIAN RUSSELL 


Maazel’s Tosca—“First rate sound” 


PUCCINI — Tosca. Complete Opera. 
Birgit Nilsson (Tosca); Franco Cor¬ 
elli (Cavaradossi); Dietrich Fischer- 
Dieskau (Scarpia); Silvio Maionica 
(Angelotti); Alfredo Mariotti (Sac¬ 
ristan); Piero de Palm© (Spoletta); 
Patrizio Veronelli (Shepherd Boy). 
Chorus and Orchestra of the St 
Cecilia Academy, Rome, conducted 
by Lorin Maazel. Decca Stereo 
SETA 341/2. 

This new set has much to recom¬ 
mend it. It is on four sides, which, 
even at the expense of a couple of 
awkward turnovers, makes it a reason¬ 
ably priced buy. The sound is first 
rate with all .matters of tonal perspec¬ 
tive carefully observed. Thus, in Act 2, 
the off-stage cantata which accompanies 
the hero’s questioning by the chief 
oif police, remains in the background 
yet always clearly audible, and cuts 
off cleanly when Scarpia slams the 
window shut. In the famous prelude 
to Act 3, dawn over Rome, church 
bells of different pitches and sizes are 
all given just the right weight. And 
the Shepherd Boy sings realistically 
like an untutored boy — not too 
smoothly, yet never shrill. By the way, 
I have never been able to understand 
just what a flock of sheep was doing 
so close to the Castle St. Angelo near 
the centre of Rome, even at the begin¬ 
ning of the nineteenth cetury, but 
their watcher makes a picturesque 
addition to the score, and one which 
a composer with Puccini’s sense of the 
theatre was scarcely likely to overlook. 

As Tosca, Birgit Nilsson is more 
of a grande dame than a passionate, 
jealous lover. She is superbly imperi¬ 
ous, in fine voice, but her style makes 
her sound a little larger than life size. 
The small womanly gestures that make 
of Tosca a sympathetic character are 
all too few. It is a performance to be 
respected, if not loved. Corelli, 
as Cavaradossi, starts off by over¬ 
expressing simple lines. His request to 
the Sacristan for his paints comes out 
like the beginning oif a love scene. 
And this is followed shortly after¬ 
wards by a lachrymose, Gigli-like man¬ 
nered performance of the aria, “Recon- 
dita Armonia.” 

However, these lapses behind him, 
he goes on to 'give a fine manly per¬ 
formance, with plenty of Charm and 
no little ardour. Fischer-Dieskau, 
whose versatility seems boundless, 
makes a splendid Scarpia. He is as at 
home in this Italian climate as he is 
in the leading role oif a Strauss opera, 
Gunther in “Gotterdammerung,” a 
Bach cantata, or a recital of French 
chansons. His chief of police is force¬ 


ful, ruthless, cynical, but unfailingly 
aristocratic, and you will not find a 
single bar in which he does not pro¬ 
ject the character with a sure dramatic 
instinct. 

Maazel, too, is comfortably idio¬ 
matic in this most melodramatic of all 
the Puccini operas. When necessary, 
he can make his orchestra sound as 
lurid as even the most provincial 
Italian audience could desire, and then 
change over to deliciously sensuous 
playing of impressive sensitivity. 

A word of praise, too, for Alfredo 
Mariotti who, for a change, offers a 
Sacristan far from the last stages of 
doddering senility without sacrifice of 
any of the comedy that, during the 
years, has grown into the role. I still 
don’t think that the old de Sabata 
set has ever been bettered since it 
was issued some 15 years ago, but 
this new one is an eminently accept¬ 
able, if not my favourite, recorded 
performance. 

★ ★ ★ 

BRAHMS — Piano Concerto No. 2 
in B Flat Major, Op. 83. 

(a) Vladimir Ashkenazy and the 
London Symphony Orchestra con¬ 
ducted by Zubin Mehta. Decca 
Stereo SXL6309. 

(b) Rudolf Serkin and the Cleveland 
Orchestra conducted by George 
SzelL CBS Stereo SBR235238. 

Just which one of these two fine 
performances you will choose if you 
are in the miarket for a recording of 
the concerto will be ia purely personal 
selection. Both soloists are among the 
world’s best and both are in lip-top 
form here. But their styles are so dif¬ 
ferent that the performance that 
appeals to one listener might well be 
the second choice of another. Ash¬ 
kenazy hasi built up an enviable repu¬ 
tation in performances oif sudi roman¬ 
tic composers as Chopin, Schumann 
and Tchaikbwsky. Serkin, on the other 
hand, is usually heard to best advan¬ 
tage in the weightier compositions of 
Beethoven, Brahms and Bartok. Now 
while Ashkenazy makes it obvious from 
the beginning of this concerto that he 
is able without effort to broaden his 
style sufficiently to encompass the 
grandeur of the solo part, he is equally 
at home in the more sensitive pas¬ 
sages of the score — of which there 
are, of course, many. However, in the 
first movement I think Serkin has a 
slight edge over Ashkenazy, while the 
reverse is the case in the Finale. But 
I must stress here that this is my 


completely subjective reaction to the 
playing. And I find the Adagio even 
more difficult to advise on, since both 
players, though very different in out¬ 
look, are well nigh perfect in their 
readings. 

The orchestral playing in this move¬ 
ment inclines me to prefer Mehta’s 
ever so slightly more poetic account 
than Szell’s, whose solo cello always 
sounds a trifle too dominating. But 
this apart, the orchestral playing under 
both conductors is of a superbly high 
standard with each adjusting perfectly 
to his soloist’s needs and moods. As 
to the engineering, CBS has given Ser¬ 
kin a slightly more resonant acoustic 
in the vigorous passages than Decca 
has awarded Ashkenazy, though at the 
same time this, at times, makes Serkin 
sound ever so slightly too aggressive. 
I am afraid I cannot be of more help 
to anyone wanting firm advice except 
to say that you cannot go wrong with 
either, and that if you are hyper¬ 
critical you will have to listen to both 
— and then decide — if you can. 

★ ★ ★ 

THE EXOTIC SOUNDS OF BALI — 
Balinese Music performed by 
Gamelan Gong Sekar An jar and 
Gender Wajang Quartet under the 
direction of Dr Mantle Hood. 
CBS Stereo SBR235241- 

Judging by their names, which 
appear on the sleeve, most of the per¬ 
formers of this Balinese music are of 
European origin. Indeed that of Aus¬ 
tralian composer Richard Meale is 
among them. Dr Hood, who directed 
the production of the record, was 
assisted by Tjokorda Mas and Wajan 
Gandera, who, although the fact is 
not mentioned on the sleeve, I presume 
are Balinese or Indonesian. Moreover, 
Dr Hood states in a short note that 
“our performers df Indonesian music 
have played for such qualified critics 
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as President Sukarno, the Sultan of 
Djogjarkarta, and other Indonesians 
knowledgeable in the arts.” 

Again quoting the sleeve notes, this 
time by Colin MePhee, two quite 
different types of ensembles are record¬ 
ed, the “gender wajang” quartet of 
metallophones, which traditionally sup¬ 
plies music for the shadow plays, and 
the large “gamelan” known as the 
“gamelan gong” which, writes Me¬ 
Phee, represents instrumental ly the 
final perfection of the gamelan com¬ 
bination of gongs and metallophones 
from the standpoint of orchestral 
balance and brilliant resonance. 

The two ensembles use different 
five-tone scale systems. I wonder which 
it was of these two which impressed 
Debussy so much when he heard 
Balinese music for the first time during 
the Paris Exposition in the 1890s? 

Like most Asiatic music, the Bali¬ 
nese tends at first to sound a bit 
repetitive to untutored European ears. 
And it was due to Richard Meale’s 
undisguised enthusiasm for the music 
that I played the record often enough 
to become aware of the many subtle¬ 
ties in note relationship. This, how¬ 
ever, I achieved without (any sense of 
enduring hardship since at the very 
first playing the ear is enchanted by 
the lovely percussive sonorities, some 
fragile, others coming from instru¬ 
ments so deep voiced that they can 
be felt as well as heard. The record 
was made in 1960/61 when Meale was 
in America on a travelling scholarship, 
and has additional value in the fact 
that since it was recorded some of the 
music has become extinct. 

The present wide interest in Asiatic 
music among Europeans should mean 
a ready sale for this obviously auth¬ 
entic and fascinating new experience 
in sound. Debussy admitted its influ¬ 
ence on him, and to that distinguished 
name may be added that of the con¬ 
temporary French composer, Pierre 
Boulez, with his use of delicate tuned 
percussion. 


★ ★ ★ 

MOZART—Symphonies No. 33 in 
B Flat Major K.319 and No. 36 
in C K.425 (“Linz”). English 
Chamber Orchestra conducted by 
Colin Davis. World Record Club 
S/T4252. 

Except for the first movement of the 
“Linz,” this is an altogether admirable 
recital and a very good buy at its 
club price. Davis does not prettify his 
Mozart. On the contrary he uses an 
unusually wide dynamic range and ur¬ 
ges his chamber orchestra along with 
a good deal of vigour. In some extra¬ 
ordinary way he manages to do all this 
without damaige to the music’s 18th 
century characteristics. Under this 
treatment the little B Flat Symphony 
grows considerably in stature without 
loss of elegance, and the three move¬ 
ments of the “Linz” after the first are 
played as well as I’ve ever heard them. 
The first movement quite simply lacks 
grandeur in the slow introduction and 
exuberance afterwards. 

A pity this because, try as I would, 
I could not, even after repeated play¬ 
ings, reconcile myself to Davis’ almost 
perverse unorthodoxy. The old Bruno 
Walter recording used one side on 
which the conductor could be heard 
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rehearsing the orchestra and giving 
them good and valid reasons for taking 
the first movement the way he did. In 
fact he spent more time rehearsing the 
firsit movement than the rest of the 
symphony put together. Although its 
sound was not up to modern standards 
it it a pity that the Walter-CBS disc 
has since been deleted from the local 
catalogue, but you might be able to 
pick up a pressing second hand. To 
students it would be invaluable. 

★ ★ ★ 

MOZART — Music for the Arch¬ 
bishop. Festive pieces composed 
for entertainments at the Court 
of Salzburg. Serenade No. 4 in 
D Major K.203 (“Colloredo 
Serenade”): Sinfonia (Diverti¬ 

mento) in F Major, K.138; March 
in D Major K.237. Bath Festi¬ 
val Orchestra conducted by Ye¬ 
hudi Menuhin. H.M.V. Stereo 
OASD2309. 

If only one movement of Davis* 
Mozart disc was disappointing, I am 
afraid there is much more in this re¬ 
cital that will fail to pass muster by 
even the most lenient critics. Not that 
there is (anything wrong with the 
actual playing of the Bath Festival 
Orchestra which Menuhin (founded and 
which he has justifiably made famous. 
But for the life of me I cannot begin 
to understand why most of Menuhin’s 
tempos sound too fast in the Serenade. 
And strange though it might read, 
MenuShin^s own contributions, though 
never failing in accuracy tend, in both 
the Serenade and the March, to mini¬ 
aturise the music. 

However, the shortcomings in these 
two pieces are not carried over into 
the Divertimento which is played here 
as beautifully as any one could desire. 
Menuhin has over the years given me 
so much pleasure that I feel churlish 
in advertising my disappointment with 
his performance here, but I can think 
of no other way of giving an unbiased 
opinion. 

★ ★ ★ 

MOZART—Symphony No. 41 in C 
Major, K.551 (“The Jupiter”). 

BEETHOVEN—Symphony No. 5 in 
C Minor, Op. 67. 

The Cleveland Orchestra con¬ 
ducted by George Szell. Epic 
Stereo ELCS9119. 

If you share my enthusiasm for 
Szell’s unremittingly classical purity of 
style you will not object to the way he 
propels much of the “Jupiter” along. 
It is big music, well able to look after 
itself, especially when played by a 
conductor who respects the composer’s 
intentions as scrupulously as Szell, 
even if he doesn’t pander to those who 
like their Mozart, even the “Jupiter,” 
to sound like an 18th-century conver¬ 
sation piece. It can be taken for gran¬ 
ted that the Cleveland plays with all 
its customary peerless accuracy and 
elegance of phrasing. Under Szell they 
dare not do anything else, nor, I im¬ 
agine, would resent having this stated. 
Szell m'ay be a martinet—he already 
was when he visited Australia some 
25 years ago—but he has made of the 
Cleveland the most wonderful preci¬ 
sion instrument recording today. And 


to hear him and the orchestra in the 
flesh, as I did in Vienna and Amster¬ 
dam in 1965, is even more thrilling. 

But even if you do not altogether 
approve of his Mozart you cannot, if 
you are at all like me, fail to be im¬ 
pressed and delighted with the way he 
plays the Beethoven Fifth. The gigan¬ 
tic challenge of his first movement 
goes straight to the heart, however 
many times you may have heard it. 
And while the slow movement is never 
too tenderly watched over, the poetic 
shaping of every phrase contributes ex¬ 
actly what is required of it to the 
movement as a whole. 

I cannot recall ever having heard the 
famous Scherzo sound as mysterious 
as it does here. No one has ever 
successfully guessed its meaning, and 
Szell presents it for what it is, a 
unique danse macabre, preparing one 
for the exaltation in the triumphant 
shout of the great Finale. Most of the 
time Szell sets a tempo and sticks to 
it. I know of no conductor working 
today who uses less rubato in a work 
of this kind. Yet there is never a hint 
of the mechanical, only of irresistible 
progress. In my opinion two works 
of this calibre played as well as they 
are on one disc, make a most attractive 
buy. 

★ ★ ★ 

WOLFGANG AMADEUS MOZART 
IS A DIRTY OLD MAN. The 

Scatological Canons and Songs 
sung in English by a Chorus 
directed by Norman Luboff. 
Harpsichord accompaniments by 
Igor Kipnis. Epic Stereo 
ELCS9120. 

The sleeve decoration of this odd 
production pictures a wall with the title 
printed on it, by hand, in heavy black, 
the sub-title smaller and in red, and 
around them both such graffiti as 
“Stamp Out Sibelius,” “Brahms Loves 
Clara, * and “Who’s Afraid of the Big 
Bad Wolfgang.” Obviously a disc not 
to be taken seriously; indeed, one that 
might be guessed to thumb its nose at 
the proprieties. And that is just what 
it does. 

Anyone who has read the letters of 
famous folk who lived during the last 
half of the 18th century knows that it 
was a permissive age in which coarse 
phrases descriptive Of bodily functions 
were common both m correspondence 
and conversation. Mozart’s letters to 
women might well surprise those who 
still think of him as a highly refined, 
poetic character in his everyday life. 

The ditties collected here consist 
mostly of what would be regarded to¬ 
day as schoolboy vulgarity, indelicate 
perhaps, but without vice. They are 
the type of songs that have always been 
popular in schools, universities, and 
such places of popular entertainment 
as pubs and beerhalls. You will have 
to be pretty straitlaced to be shocked, 
though it might well preserve discipline 
in yOur home if you keep the disc away 
from the kids. 

This being Mozart you will 
find some of the tunes quite delicious 
and may even recognise the origin, 
in some, of well known arias from his 
operas. Their workmanship, especially 
that of the canons, is, even here, that 
of a master. I am afraid I cannot say 
the same about the performance of 
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The Model JAYEM 555 Oscilloscope is 
a ruggedly-built, professional-quality 
oscilloscope which displays signals DC 
to 7 MHz. The instrument features a 
rise time of 50 nano-seconds and has 
a 5” cathode-ray tube. 

The JAYEM 555 is an attractively-fin¬ 
ished instrument which makes exten¬ 
sive use of semiconductors. It is 
compact (8" x 11*” x 17*”), light¬ 
weight (24 lbs.), and highly-reliable. 
The instrument is easy to operate and 
all controls have positive action. The 
instrument features a particularly good 
automatic triggering circuit with a 
stability of a very high order for easy 
lock-on to signals over the full fre¬ 
quency range of operation. 


SPECIFICATIONS: 

VERTICAL AXIS 

Sensitivity: 0.02 V/cm-10 V/cm; 9 ranges: 

(± 3%). 

Response: DC —7 MHz and 2 Hz—7 MHz, 
AC connected. 

Rise Time: 50 Nanoseconds. 

Input: 600 V max.; impedance: 1 Megohm 
parallel 33 pF. 

Input Terminal: UHF receptacle (suits 
M-Type). 

HORIZONTAL AXIS (Time Base) 

Sweep Times: 1 uSec/cm-1 Sec/cm; 19 
ranges (± 5%). 

Expanded Sweep: 5 times (-h 5%). 

EXTERNAL SWEEP: 

Expanded Sweep Sensitivity: 200 mVp 

p/cm (-+- 5%). 


Frequencies: 2 Hz-200 KHz. 

Input Impedance: 1 Megohm parallel 
40 pf. 

SYNCHRONIZATION 

System: Self excited trigger sweep. 

Signal: Internal — External — Mains Fre¬ 
quency. 


Trigger Range: Internal: 20 Hz-7MHz, 
10 mm on CRT. 

External: 20 Hz-7MHz, 

= 1 Vp-p. 


CALIBRATOR 


Output wave form: 1 KHz square wave. 
Voltage: 5, 0.5,' 0.05 Vp-p (± 3%). 


THIS OSCILLOSCOPE IS AVAILABLE IN 
A RACKMOUNTED MODEL — PRICE 
& SPECIFICATIONS ON APPLICATION. 



Plus Tax 12i% 


• DC - 7 MHz ( -3 dB) 

• 20 mV sensitivity 
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most of the singers, but at any rate 
they go to some trouble, though not 
always successfully, to make all the text 
heard. -Musically the best feature of the 
record-is the lively harpsichord ac¬ 
companiments provided by Igor Kip- 
nis. Otherwise, unless you wish to sur¬ 
prise, and, for a moment, startle your 
friends, this is more of a musical curio 
than anything else. 

★ ★ ★ 

STRAVINSKY — The Rite of Spring. 
PROKOFIEFF — Classical Symphony. 
New Philharmonia Orchestra con¬ 
ducted by Rafael Fruhbeck de 
Burgos. HMV Stereo OASD-2315. 

I was surprised to hear Fruhbeck de 
Burgos, whose conducting I usually 
enjoy more than a little, making parts 
of the “Sacre” sound so clumsy and 
leaden-footed. True Stravinsky had in 
mind the stamping of primitive savages 
and in his own version for CBS brings 
out this point very clearly. But Stra¬ 
vinsky never lumbers, and that is just 
what Fruhbeck, far too often, gives the 
impression of doing. Moreover, 
Whether or not Fruhbeck’s tempos are 
slower than those of most other con¬ 
ductors—I haven’t timed them—they 
sound that way because of an absence 
of bounce in the many vigorous meters. 

The same might be said of the 
Gavotte in Prokofieffs “Classical Sym¬ 
phony” which also trudges when it 
should get up on to its toes. The two 
outer movements of this work are 
acceptable enough, and if the Lar- 
ghetto is also a little on the slow side, 
it is a valid tempo. Yet you may find 
it worth your while to overlook these 
idiosyncrasies because throughout the 
sound is quite magnificent, the amount 
of detail audible in the Stravinsky 
generous enough to provide students 
with a very useful adjunct to the score, 
and the tonal quality first rate. 

Also, although most versions of the 
“Sacre” have used two sides for the 
work, here it takes up only H sides 
without cramping. There is a turnover 
in the middle of the second part which, 
however, doesn’t come in too irritating 
a spot. This being the case the Proko- 
fieff can be regarded as a pretty 
generous bonus. 


★ ★ ★ 


NIKOS SKALKOTTAS—Octet played 
by the Melos Ensemble. Eight 
Variations on a Greek Folk Tune 
for Piano Trio played by Robert 
Masters (violin); Derek Sampson 
(cello), and Marcel Gazelle 
(piano). String Quartet No. 3 
played by the Darlington String 
Quartet. Record Society Stereo 
S/6249, issued as Vol. 5 of the 
“Music Today” series, recorded 
under the auspices of the Calouste 
Guibenkian Foundation. 

“In modem Greece, Orpheus tunes 
his lyre atonally. This scordatura was 
initiated by Nikos Skalkottas, a Greek 
disciple of Schonberg, who died in 
1949 at the age of 45. He left a large 
number of manuscripts, and a special 
Skalkottas Committee was organised in 
Athens to prepare his music for publi¬ 
cation.” This, together with a couple 
of very sketchy mentions, is all that is 
awarded to Skalkottas in “Contempor¬ 


ary Music in Europe” by Paul Henry 
Lang and Nathan Broder, a book I 
found at times as incomprehensible, 
because of its strange terminology, as 
the music it purports to describe. 

The annotations accompanying this 
record are much more informative and 
give you a good idea of the composer’s 
odd life and music. (Schonberg thought 
him one of his best pupils.) So far as 
I can recall, none of his music has 
been heard, at least in public, in Aus¬ 
tralia, and this disc is welcome as an 
introduction to a man whose work 
was largely unheard, even in his native 
land, during his lifetime. Much of it 
has the merit of sounding pleasant 
while conforming to the Schonbergian 
principles of his master. It also, despite 
its atonalism and sarialism, manages 
to retain a strong Greek flavour, just 
as Dallapiccolo’s can be immediately 
recognised >as Italian. 

The composition dates of the various 
pieces are as follows: Octet (1931), 
Third Quartet (1935); Variations for 
Piano Trio (1938). The most strictly 
Schonbergian is the Quartet, yet even 
here Skalkottas was able to disguise 
the strictness of its organisation and 
communicate with a voice that was 
uniquely his own. Not that it is easy 
to listen to. Far from it, but after a 
couple of repetitions those familiar 
with current musical trends will, if 
they are like me, find it a good deal 
more grateful than many other, better- 
known works in this style. 

Generally speaking, the playing is 
first rate in the Octet and Quartet, less 
so in the Variations, despite the fact 
that the players in the last are the 
usually much more than reliable Rob¬ 
ert Masters, Derek Simpson and Mar¬ 
cel Gazelle. Despite this, the disc 
makes a welcome addition to the 
“Music Today’’ series, providing the 
opportunity to listen to music one has 
never heard by a composer one has 
only seldom heard about. The engin¬ 
eering is splendid. q 
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Only with Akai’s X-1800SD can you trans¬ 
cribe from the open/reel to the cartridge and 
from any sources of sound, The 8-track stereo 
cartridge tape recorder contains One Micron 
Gap Head, which ma kes ' possi ble the tru ty 
distinctive great stereo sounds. In, the case 
of the open reel, this super deluxe model in 
eludes the Gross Field Head, assuring you 
of the .widest possible frequency response 
range at slow speeds. 

Now, you can enjoy anywhere aj any time 
your own personally recorded cartridges. 


MODEL X-1800SD 


Other Weil Known Members 


SW-120A M-9 SW-120A 

All Solid State With Cross-Field Head Tape 
Recorder And System 


Akai Tape Recorder 


SW-130 X-150D SW-130 

AA-SOOO 

The Perfect Custom Stereo Tape Deck. 
Amplifier and Speaker System 


X-V 

Professional Stereo Porta¬ 
ble Tape Recorder 
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DOCUMENTARY RECORDS 


Reviewed by Glen Menzies 


THE COMING OF CHRIST: The 
Original Story and Music of the 
Award Winning N.B.C. “Project 20” 
Television Program. Universal Re¬ 
cord Club, LP mono UM-464. 

If this soundtrack is anything to go 
by, the television program itself which 
made unique use of some of the world’s 
great religious paintings to tell the 
story visually, must have been very 
impressive. I agree with the cover notes 
which claim that, “the program’s spirit, 
exaltation and drama live faithfully in 
this recorded presentation.” 

The narrative writer, Richard 
Hanser, has used the rhythms and 
poetry of the Bible itself, with a few 
subtle changes here and there in a 
word or phrase where clarity of mean¬ 
ing is the paramount consideration. In 
purely aural terms, the writer and 
narrator are always faced with the pro¬ 
blem of reaching a modern audience 
without sounding too portentous and 
apart, whilst trying to preserve the 
nobility of expression of biblical lan¬ 
guage. The delivery of the narrator, 
Alexander Scourby, has a quiet dignity 
thoroughly in keeping with the elevated 
prose. I have always thought that the 
language of the Bible makes its greatest 
impact when not delivered with an ex¬ 
cess of evangelical fervour. 

The music by Robert Russell Ben¬ 
nett is in excellent taste, taking its 
main theme from one of the oldest 
Gregorian chants, “O Dulcissime Jesu”. 
A large orchestra is used but the scor¬ 
ing is clean and uncluttered, and is 
finely balanced with the narrator’s 
voice. Mr Bennett makes no con¬ 
cessions to the “Hollywood style” 
hdavenly choir approach in his score. 

Technically the sound is very good 
indeed, and this album might be well 
worth investigating by anyone looking 
for a dignified presentation of this 
aspect of the Christian ethic. 

* * * 

‘"WHILE THE BILLY BOILS”: Read- 
ings from Henry Lawson. Com¬ 
piled and read by Peter 
O’Shaugbnessy. Columbia LP 
mono 330SX 7845. 

I’m glad to be able to give a warm 
welcome to this album of Peter 
O’Shaughnessy’s solo recital given this 
year at the Adelaide Festival, made 
up of some of the best of Henry 
Lawson’s short stories. During 1967, 
Lawson’s centennial year, there were 
several records of this writer’s poetry 
with little or no attention being given 
to the short stories on which many 
believe his true fame rests. This record 
contains a very generous selection, and 
O’Shaughnessy’s performance of these 
stories on stage must have surely been 
one of the highlights of the Festival. 

The major work on the disc, “The 
Bush Undertaker” is a distinguished 
and moving performance which would 
have delighted the author just as it 
will delight the many people I hope 
will buy this record. In a cover note, 
Henry Lawson’s daughter, Bertha, de¬ 
scribes “The Bush Undertaker” as a 
“macabre study of the haunting lone¬ 
liness of a sun-crazed old Hatter in 


the Bush. Eerie, rugged, strange, it is 
redeemed from horror by the thread 
of mateship — mateship with his dog 
“Five Bob, ’ and the derelict friend he 
buries.” 

In complete contrast, “The Captain 
of the Push” is about a gang of 
toughs when The Rocks area of Syd¬ 
ney was the hangout for these kind 
of people. O’Shaughnessy’s ear for 
dialect is unerring here. 

Side 1 begins with an extract from 
‘'Literary Duel” between Banjo Pater¬ 
son and Henry Lawson. Then comes 
the author’s wonderful sketch of the 
little town of Hungerford, uniquely 
situated on the N.S.W.-Queensland 
border, quote:— “One part of the 
town swears at Brisbane when things 
go wrong, and the other part curses 
Sydney.” 

“The Darling River” is a gem, with 
its tall story atmosphere about the 
procession of empty beer bottles float¬ 
ing down the river. Another short 
story, “Mitchell — A Character 
Sketch,” is just as amusing and the 
three people in the story stand out 
clearly in Mr O’Shaughnessy’s clever 
characterisations. 

The two short poems deserve their 
place here, the well known “Middle¬ 
ton’s Rouseabout,” and a short piece 
filled with tenderness and pity, “The 
Water Lily.” 

“While the Billy Boils” is an im¬ 
portant addition to the local spoken- 
word catalogue, with one of our best 
actors in top form. The recording is 
excellent, being warm and clear and 
completely free from tape hiss or other 
extraneous noise. 

if it it 

HOW PEOPLE LIVE IN OTHER 
LANDS: GERMANY, SPAIN, 
ITALY. A Fiona Bentley , Pro¬ 
duction for the Children’s Rec¬ 
ord Guild of Australia. Released 
by World Record Club Pty. Ltd. 
EP 45 CG38, CG15, CG28. 

The basic idea of these records is 
a good one in trying to tell children 
about the life and culture of people 
in other countries. In each record the 
producer has leaned very heavily on 
the distinctive music of the three coun¬ 
tries, but there are only snippets of 
information about the history and cul¬ 
ture of the people themselves. The 
EP 45 format does in itself impose 
a fairly severe time limit, so that 
only a superficial glimpse of each 
country can be given. 

The three narrators have accents 
appropriate to each country and this 
adds a touch of authenticity as well as 
guaranteeing the proper pronunciations 
of all the exotic place names. Ferdy 
Mayne of Germany comes across as 
the clearest reader with a sound sense 
of emphasis, helped by a good script 
credited to Lord Aberdare. This one 
appeals because of its feeling for the 
geography of the many German States, 
and in its attempt to give us more than 
a tourist’s eye view of the great rivers 
and cities. Musical excerpts range from 
popular song to characteristic bits of 
Brahms, Wagner, Beethoven and 


others. 

“Spain” is in the best of the time¬ 
worn travelogue tradition with 
Viscount Priego, a Spanish nobleman, 
extolling the virtues of life in the 
Andalusian Mountains among the 
Spanish gipsies, aided by exciting fla¬ 
menco music. The music throughout is 
very apt, and closer to realism than 
the emphasis placed on what the cover 
notes describe as:— ‘The Spain of 
dreamy charm and beauty, the Spain 
of bustling cities, of siesta and fiesta, 
of bullfight and romance.” 

On “Italy,” the music is positively 
luscious, whether from opera or a 
popular song about the Port of Genoa. 
Giovanni Moraldi, as narrator, was a 
bad choice. He sounds in a hurry to 
get it over with instead of pausing to 
give more value to all the legendary 
names and places, and his poor diction 
defeats the purpose of the disc if it 
is meant to inform. 

These records, then, are only a quali¬ 
fied success; as picture postcards with 
music they make pleasant listening, 
with Germany being the first choice for 
its script and narration. The many 
musical excerpts on all three discs are 
well chosen and the production in each 
case is very smooth, and it is in this 
regard that they are well up to Fiona 
Bentley’s very high standards. Q 
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COOL IT! 

HANG ITOUTTODHT! 


Agfa PE tapes came through unharmed! 
These torture tests show that Agfa PE 
(Polyester) tapes last longer, wear better! 


AGFA PE TAPES HAVE BEEN PRE-STRESSED 
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AGFA PE TAPES have distortion free recording and 
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magnetic recording tape. 


I 

I 

I 

l 

l 

i 

i 
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VARIETY FARE 

Reviews by: Neville Williams Harry Tyrer 
Jamieson Rowe T. Forbes Cameron 


Irvatumal 

THE VALLEY IN SONG. The Mor¬ 
riston Orpheus Choir. Sung in 
Welsh. Conducted by Mr Eurfryn 
John A.R.C.O. Accompanist Miss 
Jennie Sims. Recorded at the 
Tabernacle Chapel, Morriston, 
Swansea, South Wales. Stereo, 
World Record Club S/T-4342. 
Interest: Welsh Choir. 

Performance: Magnificent. 

Quality: Good. 

Stereo: Excellent spread. 

I reviewed this record in February, 
1966, as Columbia SCXO-3552. Now, 
on a Club label, it is available at a 
more attractive price but the evalua¬ 
tion remains unchanged. I simply 
repeat what I said then: 

About the only two words I under¬ 
stood in this whole disc were “Bar- 
rabas” and “Hosanna/' But with mag¬ 
nificent singing like this, words don’t 
seem to matter. 

Recorded quite recently at the 
Tabernacle Chapel, Morriston, Swan¬ 
sea, South Wales, the all-male choir 
is at times massive in its recitation and 
praise, at times subdued and tender 
but always in perfect accord with the 
conductor. Baritone soloist Edward 
Pluncknet is outstanding, as also is 
Miss Jennie Sims at the tabernacle 
organ. 

On side 1 is “Arglwydd Da, Nid 
Wyf Deilwng” (Domine, non sum dig- 
nus)—De Victoria and the complete 
“Jesu Of Nazareth”—Dr Parry. 

On side 2: “Sanctaidd lor” (Holy 
Lord) — B. Treharne; “Matona, Fy 
Anwylyd” (Matone mia cara)—Di Las¬ 
so; “Tydi A Roddaist” (Thou Gavest) 
—T. R. Hughes; “Cytgan Y Pereni- 
nion” (The Pilgrims’ Chorus)— Dr 
Parry. 

For any one at all interested in 
choral music — highly commended. 
(W.N.W.) 

★ ★ ★ 

MY FAVOURITE HYMNS. Leontyne 
Price, Soprano, with the Choir of 
Men and Boys of St Thomas 
Episcopal Church, Fifth Avenue, 
New York City. William Self, 
Master of the Choir. George Dec¬ 
ker, Organist Stereo, RCA LSC- 
2918. Also in mono LM-2918. 
Interest: Hymns, well sung. 
Performance: With conviction. 
Quality: Normal. 

Stereo: Quite limited. 

St. Thomas Episcopal Church is in¬ 
troduced in the notes as somewhat 
unique in the U.S. for the manner in 
which it adheres to the English tradi¬ 
tion of ta boy’s choir, drawn from a 
specially conducted choir school. 

Less traditional, however, is the 
general balance of the solo and choral 


voices, the broad spread of the hymns 
presented and the tempo at which some 
of them are sung. It is not difficult to 
believe that the hymns are, in fact, 
favourites of Miss Price and that they 
flow from her own Methodist back¬ 
ground: 

Holy, Holy, Holy—Lead, Kindly 
Light—Blessed Assurance—Ave Maria 
(Schubert)—What A Friend We Have 
In Jesus — Amazing Grace — The 
Lord’s Prayer — Pass Me Not, O 
Gentle Saviour — The Church’s One 
Foundation — Bless This House — I 
Need Thee Every Hour—Fairest Lord 
Jesus. 

The singing is warm and spontane¬ 
ous and, for those who might be ap¬ 
prehensive on the point, quite unrelat¬ 
ed to vocal techniques which Leontyne 
Price might summon at other times 
when presenting operatic or Negro 
music. Particularly did I like her sing¬ 
ing of “Ave Maria.” To those to whom 
the hymns appeal, the album should 
represent 30 minutes plus of very en¬ 
joyable listening. (W.N.W.) 

★ ★ ★ 

SONGS FOR FAMILY DEVOTION. 

Wesley and Marylin Tuttle, vocal¬ 
ists. Stereo, Sacred (Gospel Film 

Ministry) LPS-7-6026. 

Interest: Pleasant gospel singing. 

Performance: Yes, pleasant. 

Quality: Good. 

Stereo: Normal. 

Stated motive of Wesley and Marylin 
Tuttle in presenting this album was to 
provide music to precede evening 
family devotions. While the album, by 
its relaxed nature, would be emi¬ 
nently suitable for such a purpose, 
this is by no means its limit. Both 
the Tuttles are accomplished singers 
and, whether singing in solo or duet, 
would bring pleasure to lovers of 
simple Gospel melodies. They are ably 
supported by well-known Gospel pian¬ 
ist Charles Magnuson and by Pattie 
Styles at organ. 

The program; Where Could I Go? 
—My Heavenly Father Watches over 
Me—Beautiful Isle Of Somewhere — 
So Great Is His Love—Over The Sun¬ 
set Mountains—Safe In The Arms Of 
Jesus—Cleanse Me—Overshadowed — 
Must Jesus Bear The Cross Alone?— 
The Ninety And Nine—God Will Take 
Care Of You—Now I Belong To 
Jesus. 

Smooth, restful and with touches 
of gently rhythm. Well worth a hear¬ 
ing. (W.N.W.) 

★ ★ ★ 

MY CATHEDRAL. Jim Reeves,RCA 
stereo LSP-3903. Available in mono. 

Interest: Devotional ballads. 

Performance: Warm and sincere. 

Quality: Satisfactory. 

Stereo: Good. 

Before his untimely death a few 
years ago, Jim Reeves used to include 


in many of his LPs a song or two with 
a devotional motive. In this disc, 12 of 
these songs have been gathered togeth¬ 
er for the first time for an all devotion¬ 
al album by this still popular singer. 
There are none of the standard hymns 
in the selection and I suppose these 
tunes could best be described as de¬ 
votional ballads. To give some idea of 
the type of thing to expect, the title 
song “My Cathedral” deals with the 
beauty of God’s work in nature; 
“Mary’s Little Boy Child” is a tender 
song about the nativity; and ‘Teach 
Me How To Pray” tells the wistful tale 
of a small boy who wants to thank 
God for the nice things that happened 
to him that day, but his Daddy cannot 
teach him how to pray, because he has 
forgotten how. 

The other tunes are: “Where Do I 
Go From Here — Beyond the Clouds 
—-In Her Eyes — May the Good Lord 
Bless and Keep You — He Will — The 
Flowers, The Sunset, the Trees — The 
Farmer and the Lord—I’ve Lived a 
Lot in My Time.” Jim Reeves sings 
throughout with heart warming sim¬ 
plicity and sincerity and this disc 
should find a lot of takers among buy¬ 
ers of devotional records. (H.A.T.) 

★ ★ ★ 

MASS IN F MINOR. The Electric 
Prunes. Reprise (Australian Re¬ 
cord Company) stereo RS 6275. 

Interest: Rock Mass. 

Performance: Sincere but amateur. 
Quality: Very good. 

Stereo: Wide spread. 

Experiments in adapting modern 
music idioms to church liturgy no 
longer make startling news, but I be¬ 
lieve this is the first recording issued 
of a Mass in Rock rhythm. It is an 
interesting experiment with the follow¬ 
ing points noticeable: The performers 
approach their task with obvious sin¬ 
cerity and devotion; they sound a little 
self-conscious and reticent, as though 
they are not entirely convinced of the 
rightness of what they are doing; the 
instrumentalists lack professional pre¬ 
cision and are probably teenagers not 
established in the professional field. 

There are 6 tracks—a “Kyrie Elei- 
son” followed by a “Gloria” and a 
“Credo” on side one, and a “Sanctus,” 
a “Benedictus” and an “Agnus Dei” 



ACOS CHANCHl DUST BUS 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the seme time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 
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WHY DOESN’T YOUR TURNTABLE 
LOOK LIKE THIS! 



E 


The most advanced turntable 

B The ERA arm outperforms even the most recent cart* 
ridge; it can track at t/IOth of a gram. 

• By principle its pivot eliminates all frictions. The 

pivot is in fact the intersection of four counter¬ 

balanced spring blades. They form two X’s which do 
not touch each other. 

• The tracking weight is applied directly to the pivot 

by changing the angle of the blades. In this way 

the inertia of the arm Is not increased with the 
tracking force as in all other arms. The pickups 
sound better. 

The arm itself is made of a light alloy H beam 
which eliminates the resonant frequencies of tubes. 


33-45 rpm, stop be¬ 
tween speeds. 

Hydraulic arm lift. 

Total wow and flutter 
0.04% 

Slide in head for all 
pickups. 

12 pounds. 

50 or 60 cycles. 

Power requirement 1.6 
watts. 

22 cms arm. 

The motor of the ERA 
turntable rotates so 
regularly that it does 
not need a heavy plat¬ 
ter. It is belt driven 
to avoid flat spots. 

The ERA motor is syn¬ 
chronous. Its speed is 
rigorously stable be¬ 
cause it is keyed to 
the freqency of the AC 
current. 

Made in France. Sole 


The oversiied ERA 
motor allows fast 
starts. It performs ex¬ 
cellently under any 
condition. Laboratory 
tests proved it could 
drive a 30 pound 
weight. 

• As in all professional 
turntables the drive Is 
through a belt. It is 
made of a special neo¬ 
prene and ground to 
its specifications with¬ 
in 0.002 of an inch. 
The simplicity of this 
one-step drive elimin¬ 
ates wow and flutter. 
SUPERIOR SUSPENSION: 
While listening to a record, 
hit vertically the turntable 
with your knuckles: the 
arm does not fump one 
groove. TRUE FIDELITY. 
Agents for Australia. 


* 


Qtnisfionx) 


high fidelity sound 
NEW series 400 


World* mo»t p«r<«rct Hi-Fi product* mode in England Sole Agent* for Awtrolio—True Fidelity, 
Melbourne. Look at the technical jpecificotion*. 

When you decide to buy o tranu»torl»ed omplifter of the lote*t mo*t perfect design, come, for o demon 
Protion, to Recorded Music Solon, 73 Collin* Street, Melbourne. 


SPECIFICATIONS 
series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS *21. 42®, 428 

AMS Power Output 1 Sweet* per efttnn*l.4~1«onm« 
Mtafc Power (IHRM) ZOwetttperc*-' - •***“ 


_» 20-20.000Hr±Id8 

Hennenie 04*tert(on Iee*then0$%et1 kHimer 
et 19 w«tt* output ± 1 d0 


±1dB 
±10d««70Hj 
± 10d8 et 10 kM* 


1. B.Skftz - 3d8, 10kH» 25 48 

2. 4.8kHi~3dB. 5kM 1 40dS 
Alt kH*reference ( 2048). 
70Hr+ 10d8, lOkHn Bd8 


400 mV low impudence 


(reference 1SW) 
Tape Playback 400mV 70 dB 

Radio (421 only) 100 mV - 80 dB 

Pickup 1. Ceramic «0 mV 55 dB 

Pickup 2 Magnetic 3 $ mV 56 dB 


AM TUNER SECTION 423, 428 


metre*; 510-1,825 kMc 
long waveband 1.000-2,000 
metre*; 160-300 kHr 
5 >iV tor 20 dB ovnttmg 

430k Hi 

4 kHr 9 dB down 

804* 



NEW EMPIRE 999VE PROFESSIONAL 
STEREO CARTRIDGE WILL TRACK 
30 CM/SEC AT LESS THAN 1 GRAM!" 



30 cm./sec. is a groove velocity almost ten times 
the norm. Yet. the 999VE PROFESSIONAL tracks such 
widely undulating grooves at a mere .9 of a gram. Try 
it for yourself on the most space-shattering crescendo 
you can think of. Same result. Perfect tracking up and 
down the entire audible range. 

Of course at more normal velocities the Empire 
999VE PROFESSIONAL performs at even more breath- 
takingly low forces. 

The 999VE PROFESSIONAL is the worlds only 
cartridge based on a patented 4 pole. 4 coil. 3 magnet 
design, resulting in the most efficient magnetic system 
available today. 


Because of it, you can now enjoy: 

• Absolutely linear frequency responses above and be¬ 
low the most extreme range of audibility. 

• Unprecedented stereo separation; 30 OB at 1.000 
cps, as much as 20 DB at 20,000 cps. 

It retails for $74.95 in the U.S.A.; $75.00 in Australia 

• U.S. Patent 2875282. Other patents pending. 

For complete data on the 999VE PROFESSIONAL 
stereo cartridge, write: 


X'SCHAUB-LORENZ 



MUSIC CENTRE 5001 

Is world’s most brilliantly designed recording 
and playback system for 46 hours programing 
of your favourite music. This versatile instru¬ 
ment with a large storage capacity is ideally 
suited for playing back any section of your 
program in a flick of a second without using 
any tapes or other media of conventional* 
recordings. 


SOLE AGENTS FOR AUSTRALIA FOR WORLD'S BEST HI-FI STEREO EQUIPMENT 


RECORDED MUSIC SALON 
23 Collins Street, 
MELBOURNE 


TRUE FIDELITY 
C. PINCZEWSKI 
Tel. 63-6257 
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on the reverse side* None of the per¬ 
formers are mentioned by name, nor is 
the instrumental line up, given but in 
the main it appears to be solo drums 
in parts, with guitars and bass accom¬ 
panying the sung portions and occasi¬ 


EL AMOR BRUJO (de Falla) and 
other Spanish music. The New 
Fhilharmonia Orchestra conduct¬ 
ed by Rafael Fruhbeck de Burgos. 
Decca stereo SXL 6287. 

Interest: Spanish-style classics. 
Performance: Close to perfection. 
Quality: Outstanding. 

Stereo: Excellent separation. 

As one who fell under the spell of 
music in the Iberian idiom many 
years ago, I felt like a gourmet who 
had (arrived for dinner and found four 
of his favourite dishes on the menu, 
prepared by a master chef, when this 
, record arrived. The menu consists of: 
El Amor Brujo (de Falla) — Inter¬ 
mezzo from “Goyescas” (Granados)— 
Pavane pur une Enfante Defunte 
(Ravel)—Alborado del Gracioso 
(Ravel). A delightful feast indeed, and 
with the superb New Philharmonia 
Orchestra conducted by the leading 
Spanish conductor of the day present¬ 
ing the repast, it was with a glow of 
pleasureable anticipation that I sat back 
to listen. At the end of the first play¬ 
ing, delighted but not repleted, I re¬ 
turned for a second helping and went 
right through the menu again. 

The New Philharmonia are in won¬ 
derful form, evidently finding this 
music much to their liking, and pro¬ 
duce the most ravishing sounds in these 
warmly romantic works. Fruhbeck de 
Burgos conducts with great sensitivity, 
and the singer in the de Falla work, 
Nati Mistral, sings very attractively in 
the cante jondo style. After this I feel 
churlish in pointing out what I con¬ 
sider to be the disc’s only imperfection 
—the lumpy and unexciting perfor¬ 
mance of the familiar “Ritual Fire 
Dance.” One has to go to Ernest An- 
sermet’s performance (now available 
in the Ace of Diamonds series) to hear 
this piece at its best. Don’t let this 
worry you if you are also a fan of 
Spanish music—there are many good 
things in this disc. Apart from the 
fine performance, Decca have produced 
wonderfully clear and clean sound, 
combined with warm tone and excel¬ 
lent separation. (H.A.T.) 

★ ★ ★ 

THE QUIET HOUR, The Sinfonia of 
London, conducted by Robert 
Irving. Capitol (E.M.L) stereo 
SP 8659. 

Interest: Tuneful classics. 
Performance: Mostly satisfactory. 
Quality: Sounds dated. 

Stereo: Limited. 

For those who like to relax to the 
sounds of good tunes, whether tradit¬ 
ional or classical, played by a first- 
class orchestra, this disc has much to 
recommend it. While I would not agree 
with the sleeve note that the 11 tunes 
presented here are all great classics (I 
concede not more than six in this 
category) they are all eminently listen- 
able and provided you are not in a 


onal contributions from brass and 
zither. As I said, it is an interesting 
experiment, but more likely to appeal 
to the younger generation than those 
reared in the traditions of “old fash¬ 
ioned” church music. (H.A.T.) 


critical mood you can sit back and 
enjoy the program offered. The items 
are all the serene flowing type of 
melody, as the disc title implies: Lon¬ 
donderry Air—Forest Murmurs from 
“Siegfried” (Wagner)—The Last Spring 
(Greig)—Santa Lucia (Cottrau)—To a 
Wild Rose (McDowell)-—Air on the G 
String (Bach)—Waltz in A Flat 
(Brahms)—-On Hearing the First Cuc¬ 
koo in Spring (Delius)—Intermezzo 
from “Cavalleria Rustioana” (Mas¬ 
cagni)—Claire de Lune (Debussy)— 
Etude de Concert No. 3 in D Flat 
(Liszt). 

Despite the foregoing, this is not a 
disc for the high-fidelity enthusiast, or 
for the discerning listener to classics. 
The sound quality seems to be rather 
dated, and lacks the clarity and defin¬ 
ition of the latest releases from, say, 
Decca or Columbia. Moreover, while 
in general the Sinfonia of London 
plays well enough under the baton of 
Robert Irving, there is a lack of feel¬ 
ing for the special requirements of 
some pieces — for example, the Delius 
item is largely devoid of the idyllic 
and dreamy atmosphere of art English 
summer’s day. The Wagner and Mas¬ 
cagni pieces are more successful, while 
the Liszt is one of the best tracks, by 
virtue of the fluent and elegant piano 
solo contributed by American pianist 
Abbey Simon. (H.A.T.) 

★ ★ ★ 

VIVALDI: Two Concert!. BISCOGLI: 
Concerto. Soloists with the Jean- 
Francois Paillard Chamber Orchestra, 
conducted by Jean-Francois Paillard. 
World Record 12-lnch stereo, ST-4339. 
(Also available in mono). 

Interest: Italian baroque. 

Performance: Scholarly. 

Quality: Excellent. 

Another World Record release taken 
originally from the French “Erato” cat¬ 
alogue, and as with previous recordings 
from this source it is most impressive 
both in terms of performance and of 
technical quality. The works are by no 
means outstanding, but under the schol¬ 
arly direction of Jean-Francois Paillard 
and with the enthusiastic playing of the 
soloists they bloom and almost glow 
with a re-awakened baroque vitality. 

The Vivaldi concerti are the C major 
for 2 trumpets, flute, oboe, cello, harp, 
organ, harpsichord and strings (inscrib¬ 
ed “per la Solennita di San Lorenzo”) 
and the D minor work for flute, oboe, 
♦cello, harp, organ, harpsichord and 
strings. The work by obscure Italian 
composer Biscogli (circa 1750) is a 
Concerto in D major for oboe, trum¬ 
pet, bassoon and strings — his only 
known work. Among the many talen¬ 
ted soloists in these performances are 
trumpeters Maurice Andre and Marcel 
Lagorce, flautists Jean-Pierre Rampal 
and Maxene Larrieu, cellist Bernard 
Fonteny, organist, Marie-Claire Alain 
and harpsichordist Robert Veyron-Lac- 
roix. 


PETER SHALLEY 

127 YORK STREET, 
SYDNEY 

Near Town Hall 


We are proud to be able to offer 
Sydney’s widest range of Hi-Fi and 
Communications gear at very keen 
prices. Select the equipment tailored 
to your needs in Australia’s largest 
audio showroom. 


LIMITED NUMBER ONLY 
STAR SA30 AMP 


# # « # * 


12 Waffs Per Channel 

$121—OUR PRICE $85 


STEREO PHONES 

Standard $10. Deluxe $12.50. 
Super Deluxe $14.50. Post 30c. 

MAGNETIC CARTRIDGE 

High Compliance Diamond Stylus 

$ 10 . 

Post 20c. 


SPECIAL SYSTEMS 


Tokai 14w RMS Amplifier. Pair 
Paymaster Super Bookshelf 
Speakers. Elac or Garrard Turn¬ 
table.$175 


Star SA30 24w Amplifier. 50-50000 
c/s ±: Idb. Pair 1.5 cu ft. en¬ 
closures with 8WR and 3TC. Dual 
1010S 4 pole motor with base. 
ADC220 Magnetic Cartridge. $256 


Sansui 220 Tuner/Amp. Dual 1015 
with base and Shure M44G. Pair 
10WR and 3TC Magnavox in 3 cu. 
ft. enclosures. $420 


TRANSCEIVERS 


In this field we stand alone, offer¬ 
ing the widest range and finest 
equipment. We supply Government 
Departments. 


ONE OF OUI) RANGE 

• 11 transistors. 

0 All metal. 

• Cow hide case. 

• Ear piece. 

• 9v Ext. Socket. 

• 100 MW. 

• Squelch. 

• Superb Clarity 

$49.75 each 


PETER SHALLEY 

29-3767 29-7021 


Instrumental, Vocal and Humour 
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IMPOSSIBLE? 


THE KEF "CRESTA" 


When you listen to the really amazing little CRESTA, you will not believe that such a small unit 
can sound so big and reproduce the full range so superbly and effortlessly. So far it has been 
impossible io achieve such outstanding results with an enclosure measuring I3"x9"x7". 

If you enjoy LARGE speakers, listen to the "huge 11 little CRESTA. KEF designed it small. It wasn't 
easy. It took KEF's long experience and clever thinking to produce a system, that would take 
a full 15 watts with correct impedance to make it suitable for all transistorised amplifiers. IT IS 
TRULY THE VERY BEST OF THE VERY SMALL SPEAKERS. 

By the way, do you know that a noted British audio authority has selected KEF speakers in his 
home for his own no-compromise system described in the October and November '67 issues of 
"Hi-Fi News" (U.K.), He is Mr. John Crabbe, the Editor of this magazine. No further com¬ 
ments are necessary! 


J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277-3066 

Exclusive Australian Representatives of ADC, U.S.A., and KEF, U.K., and makers of the J. H. 

SYNCHRONOUS TURNTABLE. 
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The technical quality of the record¬ 
ing is excellent, and quite up to the 
high standard set by previous Erato 
releases. 

In short, then, a disc worthy of the 
attention of all with a love of the 
Italian barogue. (J.R.) 

★ ★ ★ 

THE MARVELLOUS MUSIC OF 
GRIEG. Semprini, piano, with 
orchestra conducted by Vilem 
Tausky. Studio 2 stereo, SCXO 
7819. 

Interest: Lighter classics. 
Performance: Pleasing and unde¬ 
manding. 

Quality: Excellent. 

Stereo: Good spread. 

During his long career as a musical 
entertainer, Semprini has never to my 
knowledge been tempted to step outside 
the bounds of his ability, and seems 
content to provide arrangements of 
lighter style classics which do not make 
demands on his technique which he is 
unable to meet. The music of Grieg 
falls admirably into this category. 
Here we have a baker’s dozen of some 
of Grieg’s tunes which make no 
demands on either performer or 
listener—in other words, this is excel¬ 
lent music to relax to at the end of a 
hard day. The program comprises: 
March of the Dwarfs—-Solveig’s Song— 
Humoreske — Berceuse — Norwegian 
Dance No. 1—The Last Spring—Wed¬ 
ding Day at Troldhaugen—Norwegian 
Dance No. 2—Air from “Holberg 
Suite”—Norwegian Dance No. 3— 
Nocturne — Butterfly — Arietta (Souv¬ 
enirs, 12-71). 

These are presented in pleasing 
arrangements by Semprini, and it is 
noticeable that, as in previous Studio 
2 recording issued recently, Sem¬ 
prini likes to arrange piano pieces for 
piano and orchestra, and orchestral 
pieces for solo piano. In a previous re¬ 
view, I commented that Semprini 
appeared to be playing duets with him¬ 
self with a dubbed track—the sleeve 
noteon this occasion confirms that is in 
fact the case. Recommended for light 
listening. (H.A.T.) 

★ ★ ★ 

FAVOURITE GERMAN LIEDER. 
Anneliese Rothenberger, soprano, 
with Gerald Moore, piano. World 
Record Club stereo S/T 4318. 

Interest: Song classics. 

Performance: Pleasing, but lacks 
experience. 

Quality: Clear and clean. 

Stereo: Normal. 

I have heard Anneliese Rothenberg¬ 
er sing many times in opera and oper¬ 
etta, but this is the first time I can 
recall her tackling Lieder, so I was 
interested to see how this charming 
and talented singer would perform in 
this difficult and elusive art. The 
answer is perhaps—a brave try. She is 
as charming as ever, and her vocal 
technique is adequate, but she appears 
to lack experience in Lieder singing 
and her interpretive powers are just not 
in the same class as such greats as 
Elisabeth Schwarzkopf, Rita Streich 
and Janet Baker. 

Having said that, I should neverthe¬ 
less like to stress that I did extract 
considerably pleasure from listening to 
this delightful lady in her new role, 
and of course, there is the incompar¬ 


able Gerald Moore lending support in 
his usual impeccable performance. 

The program consists of: (By 
Schubert) Fruhlings Glaube—Die For- 
elle—An Die Nachtigall—Gretchen 
am Spinnrad; (By Schumann) Mond- 
nacht—Auftrage — Schneeglockchen. 
(By Brahms) Feldeinsamkeit—Nachtig¬ 
all—Vergebliches Standchen — Die 
Mainacht—Das Madchen Spricht; (By 
Hugo Wolf) Aucti Kleine Dinge—Mein 
Liebster hat zu Tisch Mich Geladen— 
Wir Haben Beide Lange Zeit Geschwie- 
gen—Ich Hab’ In Penna einen Liebsten 
Wohnen—Elfenlied; (By Richard 
Strauss) Morgen—Schlagende Herzen. 

A long program, this, comprising 19 
songs, and covering pretty well the 
development of the Lieder from Schu¬ 
bert to Strauss. Perhaps it is this diver¬ 
sity which makes greater demands than 
Miss Rotherberger is able to meet and 
she might have been wiser to do an 
all Schubert program, but I fear that 
one of the weakest points of the recital 
is her “Gretchen”—but perhaps this is 
not surprising, since it takes great ex¬ 
perience as well as ability to handle 
the drama of this great song. (H.A.T.) 

★ ★ ★ 

PLAY BACH—5. Jacques Lo ussier 

Trio. London 12-inch stereo, 

SAHA 7773. (Also in mono, on 

HAA 7773.) 

Interest: “Swung” J. S. Bach. 

Performance: Intriguing. 

Quality: Excellent. 

Stereo: Widespread. 

A further disc from the now well- 
known Jacques Loussier Trio, whose 
forte is modem jazz interpretations of 
the music of J. S. Bach. The new 
recording shows that the trio has lost 
none of its previously demonstrated 
ability to intrigue and enthuse both 
jazz and Bach lovers alike; if anything, 
it seems to reveal a new confidence and 
flexibility in their approach to the 
original works. The trio still consists 
of the original three members: Jacques 
Loussier on piano, Pierre Michelot on 
bass and Christian Garros on drums. 

The first side of the disc features an 
arrangement of the great Toccata, 
Adagio and Fugue in C major, while 
the second features four smaller pieces 
entitled “Sicilliene in G minor,” 
“Choral No. 1 in B flat,” “Passacalle in 
C minor,” and ‘Theme.” The latter 
group are somewhat more free impres¬ 
sions of original works than before, 
and it is this which suggests to this 
reviewer that the approach of the trio 
is still evolving. As before the arrange¬ 
ments are all by Jacques Loussier. 

The recording is of excellent techni¬ 
cal quality, and the stereo is widely but 
smoothly spread. 

For both Bach and jazz lovers, a 
disc you should hear. (J.R.) 

★ ★ ★ 

THE WANDERER FANTASY: 

MOMENT MUSICAUX, op. 94. 

(Franz Schubert) Calendar Classics 

stereo SC66-9401. 

Interest: Piano classics. 

Performance: Refined romanti¬ 
cism. 

Quality: Satisfactory. 

Stereo: Not significant. 

Anybody familiar with the playing 
of Paul Badura-Skoda will not be sur¬ 
prised to leam that in his treatment of 
Schubert’s great “Wanderer Fantasy” 



FROM CONNOISSEUR ... THE NEW AND 
HIGHLY SUCCESSFUL SAU-2 TONE ARM! 

With a revolutionary type of gimbal mount¬ 
ing with axis at 45°, the SAU-2 tone arm 
is both unusual and remarkably effective. 
Bias adjustment is automatic — playing 
weight is controlled by a rear counter¬ 
weight with a resilient backing to dampen 
the action. A lifting/lowering device is 
standard equipment — and the head-shell 
accepts all standard Vz in. mounting cart¬ 
ridges. A small set of scales are provided 
to set stylus pressure — they are ac¬ 
curate to 0.1 gram. Height of the arm 
is adjustable from % in. to 1V2 in. This 
new Connoisseur arm will track down to 
Vz gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic 
turntable in “Hi-Fi News”, May, 1967, p. 
133-5. Write for copies. 

Encel price (including Sales ' 

Tax) is only ... qlAH.W 

If you trade-in an All Balance arm with 
lift you pay only $12. 


CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

.Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10-“ cm/dyne, 
lateral compliance 12 x 10-“ cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. * 

Encel price including Sales $ 10.80 



NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E —ONLY $28.50 

Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil.), 
the new Micro 4000/E moving coil cart¬ 
ridge has a frequency response of IQ- 
35,000 Hz. and compliance of 10.5 x 10-“ 
cm/dyne. Tracking pressure recommended 
is 1.5 grams. Output is 0.1 mV. — 
1kHz./5cm./sec. Channel separation is 28 
dB. at 1 kHz. Micro tone arms end cart¬ 
ridges enjoy an excellent reputation. This 
new moving coil cartridge 
is excellent value at the low COR Cfl 
Encel price. Inc. Sales Tax 


COMPLETE ENCEL STEREO SYSTEMS 

The Encel organization has installed 
thousands of Encel Stereo Systems in Aus¬ 
tralian homes. Cabinets are carefully hand¬ 
crafted — you make your selection from 
the most extensive range of audio equip¬ 
ment available in Australia. Stock cabinets 
available in any period or style, polished 
or sanded ready for finishing by the handy¬ 
man. Prices are the lowest in the Southern 
Hemisphere. 


MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record CR Cfl 
is being played. qjw.vv 



1 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

•Wheleialeri ‘Trade-in* accepted 

Australia’s Greatest Hi-Fi Centre 
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WHAT SERVICE DO WE OFFER YOU? 

The opportunity to select your components under the perfect 
acoustic and comfortably informal conditions of our demon¬ 
stration lounge. 

WHAT GUARANTEE DO WE PROVIDE? 

Satisfaction in your choice of system. Every component 
carries a six-month guarantee on parts and service. 

WHAT DO WE STOCK? 

All noteworthy equipment available today — including 
loudspeaker cabinets and accessories. For example: 


Amplifiers — 

Telefunken 

Trio 

Sony 

Monarch 

Leak 

Fisher 

Players — 

Dual 

Elac 

Garrard 


Speakers — 

Wharfedale 

Goodmans 

Empire 

Leak 

Kef 


Cartridges — 

ADC 

Empire 

Deram 


-ITEMS OF SPECIAL INTEREST- 

*J.H. SYNCHRONOUS TURNTABLE — this revolutionary turntable must be 
examined by everyone wanting exceptional performance at a modest 
price. 

*EMPIRE CARTRIDGES — the only cartridge that sells in Australia for 
the same price as in the U.S. 

♦TELEFUNKEN LOUDSPEAKER BOXES - hear the remarkable performance 
of compact, teak-finished Telefunken bookshelf enclosures. 

♦ORION SPEAKERS — a high performance co-axial loudspeaker at very 
low cost, and available housed if required. 

♦STEREO HEADPHONES - headphones comfortable to wear over long 
periods, with extended frequency response, for $14. 

W. C. WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarence Street 
(Between King and Market Streets), Sydney. 29-6681. 


he tends to emphasise the romantic 
elements and underplay the drama. 
Thus the emphatic sforzandos of the 
opening chords are rather too tame 
(although this may possibly be the fault 
of the recording engineer), while he 
makes the dreamy second theme and 
the Wanderer theme sing with all the 
ardour possible. I have heard people 
complain that many pianists bang away 
too vigorously in this piece, and these 
should find this more restrained version 
by Badura-Skoda to their liking. On 
the other hand, if you like the more 
vigorous treatment, you will not have 
to look far for an alternative—there 
should be at least one in the catalogue 
of every big recording company. 

The “Moments Musicaux” on the re¬ 
verse side are light salon pieces and 
here Badura Skoda is in his element, 
playing with great sensitivity and 
fluency in a performance which pleas¬ 
ed me greatly. Despite the small scale 
of the pieces, there is surprising depth 
in some of them and of course the 
wealth of felicitous melody which is 
in every Schubert work. Apart from 
some slight surface noise, the technical 
duality of the disc is satisfactory. 
(H.A.T.) 

* ★ ★ 

NAVAL EMBLEM. Massed Bands of 
the Royal Australian Navy con¬ 
ducted toy Lt. Cdr. George Hooker, 
M.B.E., L.R.A.M., A.M.U.A., 

R.A.N. E.M.I. stereo SCXO 7389. 
Available in mono. 

Interest: Marching music. 
Performance: Good standard. 
Quality: Slightly muzzy sound. 
Stereo: Good spread. 

Like most records of marching music 
played at unvarying pace all through, 
this one should sound best when 
played over a P.A. system at a public 
function. For those who can find a 
place for this type of music in the 
home, this disc has the advantage of 
some excellent tunes, some being tradi¬ 
tional marches, others popular tunes 
arranged for a marching pace. Each 
side of the disc is one continuous 
whole, with the drums carrying on the 
beat between tunes, thus allowing con¬ 
tinuous marching for the whole period 
of the side. The titles are: Espana— 
Le Reve Passe—Blue Devils—Mister 
Varsity—National Emblem — Guards 
Armoured Division—With A Little Bit 
Of Luck—Pass Me By—La Sorella—A 
Walk In The Black Forest—Wind In 
The Wood—The Hot Canary—The 
Cucarumba. The playing throughout 
is of a high standard. (H.A.T.). 

★ ★ ★ 

WAVE—Antonio Carlos Jobim, A and 
M Records (Festival) Stereo 
SAML 932687. 

Interest: Bossa Nova instrumentals. 
Performance: Melodic and relax¬ 
ing. 

Quality: Disappointing. 

Stereo: Adequate separation. 

Let me say at once that the haunt¬ 
ing melodies and lilting rhythms of the 
bossa nova have a particular fascina¬ 
tion for me. In addition, I greatly ad¬ 
mire the compositional talents of An¬ 
tonio Carlos Jobim. This very pleas¬ 
ant record, which runs for 31i minutes, 
contains ten of Jobim’s pieces, with 
the composer playing guitar and piano 
on most of the tracks and harpsichord 
on one “Antigua.” Jobim sings on 
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only one track, the very beautiful 
“Lamento,” and the Portuguese lyric 
has a particularly appealing quality. 

The backing, under the direction of 
Claus Ogerman, features a large string 
section, the solo trombone of Urbie 
Green and a three-piece percussion 
section, including two fellow-Brazilians 
and the great New York session drum¬ 
mer, Bobby Rosengarden. Apart from 
“Lamento,” I enjoyed the title song 
and a piece called “Triste,” but all ten 
tracks have the charm and lyrical 
beauty which mark most of Jobim’s 
compositions. If you enjoy quiet 
Brazilian music you will certainly find 
that this record makes delightful lis¬ 
tening. 

Unfortunately, the recording quality 
leaves something to be desired. My 
copy has too much surface noise and 
tape hiss and, in addition, the sound 
does not have the presence which is 
normally found on Rudy Van Gelder’s 
recordings. The recording level is also 
on the low side. (T.F.C.) 

★ ★ ★ 

MY MUSICAL COLOURING BOOK. 
Enoch Light and his Orchestra. 
Calendar (Festival) stereo SR-66- 
9,407. 

Interest: Enoch Light reissue. 

Performance: Typically excellent. 

Quality: Excellent. 

Stereo: Wide separation. 

Festival have been reissuing the 
series of Command discs which made 
the reputation of Enoch Light some 
years ago on its low-price Calendar 
label, and this latest reissue represents 
another very good buy for bargain 
hunters. The arangments and perform¬ 
ance leave nothing to be desired, and 
the sound quality is first rate. More¬ 
over, the tunes in this selection are all 
permanently established in the popular 
music repertoire, so the disc will not 
date: Cherry Pink And Apple Blossom 
White—My Colouring Book—Yellow 
Bird—Golden Earrings—Over The 
Rainbow—The Blue Room—That Old 
Black Magic—Ruby—Green Eyes— 
Mood Indigo—Red Sails In The Sun¬ 
set — Deep Purple. Recommended 
(H.A.T.) 

★ ★ ★ 

THE JOHN GARY CARNEGIE 
HALL CONCERT. John Gary, 
vocalist, with Mitchell Ayres and Ids 
orchestra. RCA Dynagroove stereo 
LSO-1139. Available in mono. 

Interest: Popular singer in concert. 

Performance: Warm and sincere. 

Quality: Very good. 

Stereo: Good spread. 

Those who know John Gary only 
from his gramophone recordings will 
surely be surprised at his performance 
on this disc, taken live at a concert in 
Carnegie Hall, New York. It turns 
out that not only does he have a very 
pleasant singing voice which ranges 
easily over three octaves, but he is 
also something of a racconteur and im¬ 
pressionist (he does excellent take offs 
of Frankie Lane, Vaughn Monroe, 
Johnny Ray and Roger Miller) and has 
a remarkable stage technique which 
carried the audience every step of the 
way. 

In between the pleasantries, he de¬ 
livers the following tunes: More—I’m 
Sitting On Top Of The World—Sunrise, 
Sunset—My Cup Runneth Over—The 
Impossible Dream—The Most Beauti¬ 
ful Girl In The World—The Shadow 


Of Your Smile—La Malaguena—She 
Loves Me—Grand Knowing You— 
Georgia On My Mind. Quite the best 
John Gary record I have heard, and 
the sound engineers have made an ex¬ 
cellent job of overcoming the difficul¬ 
ties of recording a live performance so 
that the sound quality is of excellent 
standard. (H.A.T.) 

★ ★ ★ 

TURN THE WORLD AROUND. 
Eddy Arnold, vocalist, songs arranged 
and conducted by Bill Walker. Pro¬ 
duced by Chet Atkins. RCA Dyna¬ 
groove stereo LSP-3869. 

Interest: Sentimental ballads. 

Performance: Very smooth. 

Quality: Excellent. 

Stereo: Normal. 

Eddy Arnold is a very fine singer 
who is heard far too seldom on disc 
nowadays. He has a wonderfully 
smooth delivery and his voice can 
descend to a quiet bass without losing 
its musicality—many singers descend 
to almost a narrative style at these 
points. 

The material chosen for this disc are 
the type of sentimental ballad which 
can sound maudlin but Eddy Arnold 
delivers them with a sincerity and 
freshness which makes them complete¬ 
ly bearable: Walk With Me—Release 
Me—Don’t Keep Me Lonely Too Long 
—That’s All That’s Left Of My Baby 
—When There’s A Fir e In Your 
Heart—I’ll Lov e You More—Turn The 
World Around—It’s Such a Pretty 
World Today—There’s This About 
You—I Guess I’ll Never Understand 
—Castle Made Of Walls—Love Finds 
A Way. (H.A.T.). 

★ ★ ★ 

JOHN WESLEY HARDING. Bob 
Dylan. CBS stereo SBP233498. 

Interest: Folk singer. 

Performance: Fans will like it. 

Quality: Very good. 

Stereo: Normal. 

I cannot help comparing the music 
of Bob Dylan with the Goon Show, 
as reviewed elsewhere in this issue. 
None of it seems to make sense, yet 
it commands enormous audiences and 
seems to exercise an attraction even 
to sophisticated minds which makes 
one want to go back to it and hear it 
again. The word imagery is certainly 
fascinating, but it does not seem to 
have any relationship to the world 
of everyday life. Despite this, and the 
odd jerky delivery of Dylan as well 
as his unattractive husky voice, the 
commercial success of this disc is 
assured, which presumably means that 
his message, such as it is, gets over to 
a great many people. 

I don’t believe many of the songs 
in this selection are very well known 
as yet, but for what they are worth 
I give the titles here: John Wesley 
Harding—As I Went Out One Morn¬ 
ing—I Dreamed I Saw St. Augustine 
—All Along the Watchtower—The 
Ballad of Frankie Lee and Judas Priest 
—Drifter’s Escape—Dear Landlord— 
I Am a Lonesome Hobo—I Pity the 
Poor Immigrant—The Wicked Messen¬ 
ger—Down Along the Cove—I’ll Be 
Your Baby Tonight. Dylan plays 
guitar, harmonica or piano, as the 
mood takes him, and is supported by 
Charley McCoy on bass and Kenny 
Buttrey on drums, while in two num¬ 
bers Peter Drake assists with steel 
guitar. (H. A .T.) 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 


• Frequency response, 20- 
20000 cps. 

• 7 Watts RMS. output per 
channel. 

• Distortion less than *25% 

• Separate treble and bass 
controls. 

AS A RADIO . . . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER .. . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mano, $159.00 
4 track mano, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55* 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N S W. 

Telephone 79-2618 
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You can expect big 
things from ANODEON 

makers of Australia’s 

smallest 


i 


ACTUAL SIZE 


Silicon 

Rectifier! 


• 1 amp current 
rating (50 to 1000 V) 

• Miniature void free 
flame proof silicon 
polymer case 

• Solid silver leads 


ABSOLUTE MAXIMUM RATINGS at 75°C 


ambient temperature 


Type 

Reverse Voltage 

D.C. Cont. 

Vr 

Recurrent Peak 

V RRM 

Transient Peak 

V RSM 

AD4001 

50 

50 

60 V 

AD4002 

100 

100 

120 V 

AD4003 

200 

200 

240 V 

AD4004 

400 

400 

480 V 

AD4005 

600 

600 

720 V 

AD4006 

800 

800 

960 V 

AD4007 

1000 

1000 

1200 V 


CHARACTERISTICS at 25°C ambient temperature 


Forward Voltage Drop 


Diode Current 

Minimum 

Typical 

Maximum 

200mA D.C. 

0.65 

0.8 

1.1 Volts 

6A (Pulsed) 

— 

1.2 

— Volts 

35A (Pulsed) 

— 

2.6 

— Volts 

Reverse Leakage Current at rated D.C. Peak Inverse Voltage 



Ambient Temperature 

Typical 


Maximum 

25°C 

0.04 M 


5 ix A 

100°C 

2.4 M 


50juA 



Reverse Recovery Time: 

IF=0.5 amp. 


IR (peak) —0.5 amp. 



ANODEON SALES DIVISION 

Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
Electronic Park, Hamilton Street, Huntingdale, Vic., 3166 


1.5 nSec typ. 


Sydney 73 0211 
Melbourne 5690411 


Adelaide 234022 

- J 
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BRASS IN THE NIGHT. Tony p* t L 0 1 QOA c 

Osborne’s Three Brass Buttons. 18.110 lYLUSlC 01 trie JL MX )Simmi .. 

Deramic (E.M.I.) stereo SMLA 

704. 

Interest: Big band and trumpets. 

Performance: Uninspired. 

Quality: Marvellous. 

Stereo: Excellent definition. 

By far the best thing about this disc 
is the excellent quality sound, which 
is typical of the discs now coming 
from the Decca Company of U.K. clean 
and distortion free, with excellent 
definition and spread. For the rest, the 
playing and arrangements are sound 
enough, and the tunes are pleasant, 
but there is nothing which one could 
point to as outstanding. The sleeve 
note suffers from the common fault of 
today — a surfeit of boring informa¬ 
tion about the recording process, and 
nothing about the music or the musi¬ 
cians. I should have thought by now 
that recording companies should have 
realised that this is the exact opposite 
of what record buyers want. 

There is some good instrumental 
work, notably from the trumpets, 
playing either in unison or close har¬ 
mony — in some tracks, accompanied 
by Latin American rhythm, they sound , 
very close to Herb Alpert — but the 
ordinary arrangements, rigid tempos 
and uninspired direction contribute to 
the generally unimpressive result. 

Track titles are: All You Need is Love 
— Okaasan — Thoroughly Modern 
Millie — Imogene — Helados — Up, 

Up and Away — Can’t Take My Eyes 
Off You — South of the Border — 

Sunspot — Windy — Cornflake — 

Flowers to Moscow. (H.A.T.) 

★ ★ ★ 

A HENRY MANCINI TRIBUTE. The 
Living Brass. Camden (RCA) 
stereo CAS-2162. Available in 
mono. 

Interest: Virtuoso brass band. 

Performance: First rate. 

Quality: Excellent. 

Stereo: Good spread. 

No information is given in the 
sleeve note as to the personnel who 
make up the Living Brass, but to judge 
from the virtuosity apparent in their 
playing I am quite prepared to believe 
the claim that they are all top men 
in the popular music field. In fact, it 
became rather hard to follow the think¬ 
ing of record industry executives today, 
since here we have a new recording, 
with excellent quality sound, featuring 
first-class musicianship and currently 
popular tunes, yet released under the 
low-price Camden label. The only 
penalty one has to pay for the lower 
price is the short playing time of the 
10 tracks — just under 22 minutes 
all told. 

The tunes are all, of course, by 
Henry Mancini: Bye Bye, from the 
film “Gunn” — Moon River — Dear 
Heart — I Like the Look, from 
“Gunn” — Two for the Road — Happy 
Barefoot Boy — Dreamsville, from 
“Gunn” — Mr Lucky — Blues for 
Mother’s, from “Gunn” — Baby Ele¬ 
phant Walk. These are all excellently 
arranged and played, but I would parti¬ 
cularly recommend the “Baby Elephant 
Walk” track if you want to sample 
before buying, as I regard this as a 
wonderful display of ensemble virtuo¬ 
sity. (H.A.T.) 


BERNARDS RADIO BOOKS 

HI-FI, TUBES, RADIO VAIVES, TRANSISTORS, ELECTRONICS 


TITLE 
Radio Aerial Handbook. 
Ultra-Shortwave Handbook. 
Radio Hints Manual. 
Sound Equipment Manual. 


Price 

45c 

45c 

45c 

45c 


Frequency Modulation Receivers Manual. 45c 
Crystal Set Construction. 18c 

A Comprehensive Radio Valve 

Guide Book 1 . 85c 

“Radiofolder A.” The Master Colour 
Code Index for Radio and TV. 25c 

Three Valve Receivers. 25c 

A Comprehensive Radio Valve 
Guide Book 2. 85c 

The Beginners’ Push-Pull Amplifier 
Leaflet. 25c 

Boys’ Books of Crystal Sets and 
Simple Circuits. 45c 

Universal Gram-Motor Speed Indicator 
Card. 18c 

All Dry Battery Portable Construction. 45c 

How to make F.M. and TV Aerials, 

Bands 1, 2 and 3. 50c 

Radio Servicing for Amateurs. 40c 

Comprehensive Radio Valve Guide 3 85c 

Handbook of AM/FM Circuits and 
Components. 35c 

High Fidelity Loudspeaker Enclosures. 85c 

Practical Tape Recording Handbook. 85c 

Practical Transistor Receivers. 85c 

Practical Stereo Handbook. 60c 

Practical Radio Inside Out. 80c 

Transistor Superhet Receivers. $1.30 

Transistor Circuits Manual, No. 1. 45c 

Comprehensive Radio Valve Guide 4 85c 

Radio, Television, Industrial Tubes, 
Semi-Conductors and Diodes 
The TSL Mark “4“ Valves F.M. 

Tuner and its Construction. 60c 

Construction of the B.H. High Fidelity 
“14” Watt Audio Amplifier. 25c 

How to build the world’s smallest High 
Fidelity Amplifier (4 transistors). 25c 

Practical Car Radio Handbook. $1.00 

“At a glance” Radio Valve and TV 
Tube Equivalents and Substitution 
Manual. $1.00 

Sole Distributors for Australia 


TITLE Price 

ABCs of Magnetism. 85c 

ABCs of Missile Guidance. 85c 

ABCs of Ultrasonics. 85c 

Resistor Colour Code Disc Calculator. 25c 

Engineers’ Reference Tables. 25c 

Equivalents Handbook (208 pages). $1.80 

Coil Design and Construction Manual. 85c 

Radio, TV and Electronics Data Book. 60c 

High Fidelity Stereo Gramaphone. 85c 

Transistor Circuits Manual, No. 2. 45c 

Hartley on H.-Fi. Book 1—Radio 

Tuners. 85c 

Public Address Systems. 45c 

Transistor Circuits Manual No. 4. 45c 

Transistor Circuits for Radio Controlled 
Models. $1.30 

Super Sensitive Transistor Pocket Radio. 60c 
International Radio Stations List. 45c 

Practical Transistor Audio Amplifiers, 

Book 1. 60c 

Practical Subminiature Receivers. 85c 

Transistor Test Equipment and 
Servicing Manual. 80c 

Manual of Transistor Audio 
Amplifiers. $1.00 

Modern Transistor Circuits for 
Beginners. $1.30 

Comprehensive Radio Valve Guide 
Book 5. $1.00 

Transistor Circuits Manual No. 5. 85c 

British Semiconductor Survey. $2.50 

22 Tested Circuits Using Micro Alloy 
Transistors. 85c 

How to Receive Foreign Television 
Programmes on your TV Set by 
Simple Modifications. 85c 

Tested Transistor Circuits using pro¬ 
fessional circuit modules. Transistor 
Circuits Manual No. 3. 60c 

Tested Shortwave Receiver Circuits 
Using Micro Alloy Transistors (Mat’s). 85c 
Tested Superhet Circuits for Short¬ 
wave and Communication Receivers 
using Micro Alloy Transistors 
(Mat’s). $1.00 

Postage to be added to above prices 


H. W. C. BLYTH & COMPANY 

3 KERFERD ST., EAST MALVERN, VIC. TELEPHONE: SO 5225 


PIANOLA PLAYTIME. Reproduction of piano rolls made on the 
Ampico system by Richard Rodgers, Adam Carrol, Ferde Grofe 
and Edgar Fairchild. Columbia (E.M.I.) mono 330SX6194. 

A few months ago, I reviewed the series of discs issued by Argo and 
World Record Club of performances on the Duo Art and Ampico 
piano rolls made by famous classical pianists of the early part of the 
century (see Audio Topics, October, 1967, issue). Now comes this disc 
of popular music from the Ampico collection of Mr John Farmer, the 
London solicitor whose piano and rolls were used for the Argo discs: 
Girl Friend — Mountain Greenery — The Blue Room — Ain’t She Sweet 
— Alabamy Bound —- Aggravating Papa — Shaking the Blues Away — 
Noel Coward Medley — If You Knew Susie — Tea for Two — Hard 
Hearted Hannah — That Certain Party of Mine — Sing Something 
Simple. 

Most of the performances presented here are by Adam Carrol, who 
worked full time for the Ampico company in the cutting of the rolls for 
the Ampico system, usually playing his own arrangements of the current 
successes in the popular music field. I have heard Ampico rolls made 
by Mr Carrol played on a restored Ampico piano on a number of occasions 
and can testify to his pianistic skill, also to the ability of the Ampico 
system to reproduce the original performances with remarkable fidelity. 
There is not space in this review to tell how this is done, and I refer 
interested readers to the article mentioned above. Also represented in 
this collection are Richard Rodgers, playing his own compositions, Ferde 
Grofe, who was an active maker of Ampico rolls for a time; and Edgar 
Fairchild, another full time employee of the Ampico company, and 
also an excellent pianist. 

This is fascinating record of music of the twenties, played exactly 
as in the original performance. I cannot emphasise too strongly that the 
Ampico system is as far removed from an ordinary player piano as a 
Ford Model T is from a Rolls-Royce. The system is designed to 
reproduce the touch and expression of the original performer. 

On the technical side, I am afraid that the disc is not one hundred 
per cent. The sound is clean enough, but the recording seems to have 
been taken in a dead acoustic environment. Despite this, I do urge those 
who have any interest at all in the recording piano, or the music of 
the twenties, to make a point of hearing this very good disc. (H.A.T.) 
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An Invaluable Aid for: 


PLANT MAINTENANCE and general trouble 
shooting, electric motor testing, etc. 

PRODUCTION TESTING refrigerators, wash 
ing machines, air conditioners and all other 
motorised appliances. 


POWER FACTOR CORRECTION. Quickly and 
accurately detects low power factor—the 
most common cause of costly electrical 
waste. 

SEALED REFRIGERATION unit diagnosis. 


PATON ELECTRICAL PTY. LTD. 

N.S.W.: 90 Victoria Street, Ashfield. 71-0381 (6 lines) 

Vic.: 469 King Street, Melbourne. 329-8873 

Agents: 

QLD.: K. H. Dore & Sons, Brisbane. TAS.: George Harvey Electric Pty. Ltd., 

W.A.: Henderson Instrument Co. Pty. Ltd., Launceston and Hobart. 

Perth. N.Z.: Turnbull & Jones Ltd., Wellington 

S.A.: E. Brown Pty. Ltd., Adelaide. and branches throughout N.Z. 


RANGES 

A.C. volts 0/125-250-500 
A.C. amps. 0/2-5-20 
A.C. watts 9 ranges (3 for 
each voltage range) 


MEASURES 


Volts, amperes, watts. 

Power factor—kVA and kVAR 
(reactive). 


an extremely accurate, versatile, low-cost 
TRUE DYNAMOMETER INSTRUMENT 
that manufacturers have found invaluable! 



BEOCORD 2000 deluxe Taperecorder 



Del danske 
kvahtetsmarke 


A solid state Hi-Fi Stereo tape recorder 
with exceptional clarity of reproduction. 
This de-luxe model has undistorted 
power output of 8 watts R.M.S. in both 
channels. Input mixing section has dual 
slide potentiometers on 4 channels. In¬ 
put pre-amps (crystal-mag., high-low 
imped, mic., radio) are plug-in and in¬ 
terchangeable. Its many features and 
exceptionally high grade workmanship 
put this tape recorder in a class by itself. 
From $755.80 through your local Hi-Fi 
dealer* 



(g-r-d) INSTRUMENT!! Pty. Ltd.. 6 Railway Walk. Camberwell, Vic., 821256 
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THE TALL TWELVE OF COUNTRY 
MUSIC, VOL. 2. Various artists 
London (E.M.I.) mono HAS 8315. 
Interest: Country and Western. 
Performance: All sorts. 

Quality: Acceptable. 

Country and western music, like all 
other forms of entertainment, has its 
“greats’* and while opinions may differ 
about the inclusion of certain names 
in this category, I feel sure that all 
the performers included here will have 
their champions. 

The disc begins with a duet perform¬ 
ance of “Alabam” by veterans Minnie 
Pearl and Red Sovine, a comedy 
number carried off with fine style. 
Dave Dudley follows with “Six Days 
on the Road,” a truck driver’s ballad, 
and the song which first brought this 
performer to public notice. Sonny 
James sings that fine melody “Gold 
in the Morning Sun,” and Del Reeves 
contributes “Better Times A’Oaming.” 
The wonderfully warm and sympathetic 
voice of Dottie West is heard in “I 
Fall To Pieces,” and then side one 
ends with a rendering by George Jones 
of his own composition “I Gotta Talk 
To Your Heart.” 

On side two. Red Sovine returns to 
deliver a monologue entitled “I Think 
I Can Sleep Tonight”; Melba Mont¬ 
gomery is heard in “Happy You, 
Lonely Me”; Buck Owens sings the 
song which set him on the road to a 
singing career, his own “Sweethearts In 
Heaven”; Roger Miller is heard in one 
of his early recordings, singing “Play¬ 
boy”; Jan Howard sings the once very 
popular “The One You Slip Around 
With”; and finally, Roy Drusky, one 
of the stars of the Grand Ole Opry, 
sings “The Room Across The Hall.” 

The wide variety of styles in this 
selection should have great appeal to 
country and western fans, and while 


the sound quality of these reissues is 
not up to modern standards, the con¬ 
tents are sufficiently attractive to over¬ 
shadow this disadvantage. (H.A.T.) 

★ ★ ★ 

GOON BUT NOT FORGOTTEN. 

The Goons (Peter Sellers, Spike 

Milligan and Harry Secombe). 

Parlophone (E.M.I.) mono PMCO 

7037. 

Interest: If you don’t know, don’t 
bother. 

Performance: Sidesplitting. 

Quality: Surprisingly good. 

The wonderful zany humour of the 
Goon Show was a weekly highlight 
in the existence of millions in all parts 
of the English-speaking world for some 
ten years, and when the team decided 
to split up and make no more of the 
weekly half-hour series there were 
howls of protest from the enormous 
following the show acquired. The show 
was unique — this had been amply 
proven, since despite its fantastic 
success nobody has ever tried to imitate 
it. The characters were all caricatures 
— Neddy Seagoon, Major Bloodnock, 
Bluebottle, Moriarty, Grydpipe-Thynne 
and of course, the “Famous Eccles,” 
yet they all acquired a personality 
which made them real to Goon Show 
addicts. 

The present disc allows us to hear 
the Goons once again in the two pro¬ 
grams entitled “Six Charlies in Search 
of an Author” and “Insurance, the 
White Man’s Burden.” If you are «a 
Goon fan, you will want this disc — 
if you are not, I am sorry for you, 
but don’t bother, you would not under¬ 
stand what all the fuss was about, any 
more than a teetotaller would appre¬ 
ciate vintage wine. Incidentally, the 
sound is remarkably clear and clean. 
(H.A.T.) 


POPULAR JAZZ—by T. Forbes Cameron 

THE NEW SOUND OF TODAY’S 


BIG BAND — Doc Severinsen 
Command (Festival) Stereo SNDL- 
932605 (also in mono). 

Interest: Big band “pop-jazz.” 
Performance: A successful album. 
Quality: Clean, bright sound. 
Stereo: Good stereo balance. 

Doc Severinsen is a veteran trum¬ 
peter of the Charlie Barnett. Sam 
Donahue and Tommy Dorsey orches¬ 
tras of the late 1940s. Since then, he 
has spent most of his time in the New 
York studios, a factor which has limi¬ 
ted his jazz recognition. On this album 
he is backed by a brassy big-sounding 
band, which includes well-known names 
like Erne Royal (trumpet), Arnie Law. 
rence (alto) and Vinnie Bell (guitar). 
The workmanlike arrangements were 
by Dick Hyman, who also played piano 
and organ on the sessions. 

The basic idea of orchestrating some 
of the contemporary pop songs for a 
big band is fine, although one or two 
of the numbers were scarcely worth 
the trouble. But “Monday Morning,” 
“1-2-3” and “All” are very successful 
tracks. The best number on the album, 
however, is probably the well-tried “I’ve 
Grown Accustomed To Her Face,” 
which is taken at a slow, rocking 
tempo with effective use of flutes and 
muted brass. 

Severinsen himself was very much 
on form on these sessions. His trum¬ 


pet tone is bright and clean and he 
was careful to avoid excesses of tech¬ 
nique. With good solid arrangements, 
some pretty fair material and a shout¬ 
ing big band behind him, this is cer¬ 
tainly a worthwhile album. The sound 
is excellent and the record plays for 
almost 36 minutes. 

★ ★ ★ 

THE GREAT JAZZ HITS — Art 
Fanner Quintet CBS Stereo SBP 
233473. 

Interest: Modern jazz. 

Performance: Handicapped by 
poor material. 

Quality: Adequate. 

Stereo: Normal separation. 

This album is something of a dis¬ 
appointment after the quintet’s previ¬ 
ous LP. “The Time And The Place” 
(locally available on CBS SBP 233420). 
The problem is not poor musicianship 
but very inferior material. Indeed, Art 
Farmer, an introspective, sensitive and 
thoughtful musician, is one of the last 
people I would ask to record third-rate 
tunes like “Moanin’,” “Mercy,” “Take 
Five” and ‘The ‘In’ Crowd.” Fortun¬ 
ately, this album also contains more 
interesting compositions like “Song For 
My Father,” “ ’Round Midnight,” 
“Gemini” and “I Remember Clifford” 
and these are by far the best tracks 
on the record. 




TURNTABLES 





GARRARD AT60 Mark II, a 

further refinement of the AT6G 
model. New Cueing and 
Pause Control allows the pick¬ 
up arm to be lowered on to 
the record at any required 
position, eliminating possible 
damage to stylus or record: 
can also be raised while play¬ 
ing as a pause device. All 
models (private and profes¬ 
sional) of the Garrard range 
are now on display at U.R.D. 

Also all leading makes of 
equipment including: 


QUAD 

GOODMANS 

TRIO 

SONY 

DUAL 

LABCRAFT 

S.M.E. 

SHURE 

ORTOFON 


TANDBERG 

RESLO 

ROGERS 

PIONEER 

THORENS 

ALL BALANCE 

DECCA 

A.D.C. 

FERROGRAPH 


Plus Speaker Enclosures and 
Equipment Cabinets suitable 
for the above. 

Price lists and descriptive 
literature available on request. 


[ 
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UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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Whorfedale 
speaker 
systems 
are now 
better value 
than ever! 

In terms of high-quality sound and value 
for money the new Wharfedale “Super 
Linton" is quite incomparable. Extensive 
research at the Rank Wharfedale labora¬ 
tories has been responsible for the devel¬ 
opment of more effective small speaker 
systems — the “Super Linton" has an 
extended frequency response of 40-17,000 
Hz.! 

The new bass/mid-range 8" drive unit in 
the “Super Linton" is fitted with an 
exclusive Wharfedale “Flexiprene" sur¬ 
round, an extra-long throw voice coil and 
a new ceramic magnet 4" across. Lower 
registers are reproduced without restraint 
or collapse. A specially designed paper 
cone is employed; a well-designed paper 
cone is far more sensitive to musical 
sound than those made from plastics or 
man-made fibres. 

The HF pressure unit is the first ever made 
by Wharfedale and features an “Acousti- 
prene" dome — this is the lightest mater¬ 
ial ever used in speaker manufacture. As 
a result, treble performance is smooth, 
clean and satisfying. 


HS« 

MHEUIE 

Super 

Linton 

ONLY $78 


Bio 

high-fidelity 

Wharfedale 

sound 

in a compact 

speaker 

enclosure! 


Wharfedale sound is superior. The continu¬ 
ing success of Wharfedale speakers and 
speaker systems may be attributed to a 
policy of advanced design, constant 
research (backed by over 30 years' exper¬ 
ience) and modern production technology. 
The “Super Linton" measures only 19" x 
10" x 10"; cabinets are finished in selected 
oiled teak or polished walnut veneers and 
will match any existing decor. Impedance 
is 4-8 ohms. 

Listen to the new Wharfedale “Super Lin¬ 
ton" at all reputable audio stores — 
compare the sound quality and compare 
the price. At only $78 the “Super Linton" 
represents outstanding value and offers an 
altogether richer and more full-bodied per¬ 
formance than one expects from a com¬ 
pact speaker system. 


Hear the “Super Linton" today! 



Australian National Distributors: 



Head Office: 28 Elizabeth St, Melbourne Vic. Tel. 63 810r 
Sydney Office: 22 Ridge St, North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City.A.C.T. 
Tel. 496050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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Farmer performs moderately well 
given all the circumstances but there 
is a slight uneasiness and uncertainty 
in his playing which seems to have 
worked its way through to the rest of 
the group. Jimmy Heath, for example, 
fails to make much of an impression 
with his early-Coltrane tenor solos. 
The rhythm section of Cedar Walton 
(piano) Walter Booker (bass) and 
Mickey Roker (drums) functions fairly 
efficiently but Walton is a little below 
his best and Booker’s bass is under¬ 
recorded. 

Readers who are interested in the 
Art Farmer Quintet would be well 
advised to acquire “The Time And 
The Place” before this album. The 
playing time, however, is a generous 
45 minutes. 


★ ★ ★ 

KING OLIVER’S JAZZ BAND. Parlo- 
phone (EMI) PMCO 7032. 

Interest: 1923 Oliver Okehs. 
Performance: Classic recordings. 
Quality: Excellently transferred. 

For ia jazz critic to review these 
magnificent recordings is a bit like 
asking a motoring correspondent to 
assess the quality of a Rolls-Royce. 
All one can do is to reaffirm that 
these are classic tracks by one of the 
greatest—if not the greatest—bands in 
the history of jazz. 

All 15 sides—the Oliver Band’s 
entire output for Okeh—have appeared 
on microgroove before, but this is the 
first time that we have had them com¬ 
plete, in order of recording. 

Oliver recorded for four different 
labels in 1923 — Gennett, Paramount, 
Okeh and Columbia. One might per¬ 
haps argue that the March-April Gen- 
netts were a shade superior to the 
Okehs, but the recording quality on 
the Okehs was considerably better. 
(One should add that the English EMI 
technicians have done a magnificent 
job on the transfer of these pre-electric 
originals.) 

In an album so rich with jazz of 
the very highest quality, the highlights 
are numerous—Oliver on “Dipper- 
mouth Blues,” Dodds on “Sweet Lovin’ 
Man,” Armstrong’s celebrated nine 
breaks on “Tears,” the two-cornet 
breaks on “Snake Rag” and many, 
many more. 

This, however, was first and fore¬ 
most a jazz band, beautifully integrated 
with brilliantly executed and stimulat¬ 
ing ensemble passages. 

Not much more need be said, except 
to commend, as usual, Brian Rust’s 
excellent sleeve-note. No decent jazz 
record collection could possibly exclude 
this record—46 minutes of the absolute 
in classic jazz. 

★ ★ ★ 

PARIS—LISTEN TO THE MUSIC— 
Benny Goodman Command Re¬ 
cords (Festival) Stereo SNDL- 
932,713. 

Interest: The Goodman Septet 
1967 

Performance: Dull. 

Quality: Excellent. 

Stereo: Good separation and bal¬ 
ance. 

The sleeve note to this new Benny 
Goodman album makes much of the 
recording quality—and justifiably so, 
for it is superb. Unfortunately, the 
music itself is rather uninspiring. 


At the age of 58, Goodman’s clarinet 
technique (and, in particular, his breath 
control) is now beginning to show signs 
of cracking and this reveals rather 
harshly his lack of creative musical 
ideas. 

With the addition of Urbie Green’s 
trombone, this is the group that Good¬ 
man led last year for a season at the 
Rainbow Grill, one of the several New 
York rooms, which the ordinary jazz 
fan simply cannot afford to visit. 

Unfortunately Green, Joe Newman 
(trumpet) and Attila Zoller (guitar) 
play a very secondary role to Goodman 
who dominates the 42 minutes of this 
album. When they are given the chance 
to play short solos, all three musicians 
show good form. The rhythm section 
is anchored by the magnificent bass 
playing of George Duvivier but the 
drummer, Joe Marshall, is stodgy and 
unswinging and Bernie Leighton on 
piano gets little opportunity to display 
his talents. 

The 12 tunes have a Paris theme— 
“Autumn Leaves,” “I Love Paris,” 
“C’est Si Bon” tand several other tired 
and hackneyed tunes. The only track 
I really enjoyed was the beautiful “I 
Wish You Love.” 

Although it is not unpleasant, this 
record could only be recommended to 
the most enthusiastic Goodman col¬ 
lector. 


★ ★ ★ 

A DAY IN THE LIFE—Wes Mont¬ 
gomery. A and M Records (Festi¬ 
val) Stereo SAML 93263 (also in 
mono). 

Interest: Modern jazz guitar. 
Performance: Good guitar, but 
very commercial. 

Quality: Adequate recording 

quality. 

Stereo: Normal separation. 

Given the precarious existence which 
the vast majority of jazz musicians 
lead, one can hardly blame them for 
directing their talents to the commercial 
market. In the case of Wes Mont¬ 
gomery, however, one can express deep 
regret that the greatest guitarist since 
Charlie Christian should find this neces¬ 
sary. 

It is difficult to assess this record, 
his first for A and M Records. As a 
jazz guitar album, it would not begin 
to compare with his wonderful River¬ 
side recordings. As a popular album 
aimed at the mass market, it is no 
better or worse than his Verve records 
with strings and big bands. 

Montgomery plays very well indeed, 
but his music is polite. It lacks the 
edge, the drive, the excitement of his 
best jazz work. The material, too, is 
mixed—two Lennon and McCartney 
tunes (“Eleanor Rigby” is much more 
successful than “A Day In The Life”); 
a couple of good ballads in “Willow 
Weep For Me” and “Trust In Me”; 
and a pleasant version of “When A 
Man Loves A Woman.” The rest of 
the material is mediocre. At times, 
the guitar seems to have difficulty in 
cutting through the mass of strings but, 
then again, I do not particularly like 
Don Sebesky’s writing on this album. 

Postscript: If producer Creed Taylor 
had sent the 27-piece orchestra home 
for the day, leaving only Montgomery, 
Herbie Hancock, Ron Carter and 
Grady Tate in the studio, things might 
have been different. gj 


SPECIAL OFFER ON DUAL 1019 
TURNTABLES! 

Wired, tested and ready-for-use, these 
Dual 1019 pickups offer unusually good 
value. The prices quoted include sales tax 
and the units are quite complete. An 
attractive oiled base is supplied. 

With the Micro 2000/5 

cartridge . 

With the ADC-770 or 
Micro 3000/5 cartridge 
With the Micro 3000/E or 
Lux T-15-M 7B cartridge 
With the ADC-660 or Lux 

T-15-M-E cartridge . 

All cartridges have diamond stylii 
“E” denotes “elliptical”. 

tmumn 1 11 mmmww 


$119.50 

$121.50 

$126.50 

$131.80 
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SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansui tuner/amplifiers are extremely popu¬ 
lar in Australia. Models '220, 500A, 1000A 
and 3000A are now in stock — and the 
prices are most attractive. Ask for an 
EMQ or a trade-in valuation on your old 
equipment. 



SAVE YOUR RECORDS ... USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
... the lowering action is pneumatically 
dampened and extremely smooth. Risk of 
record damage may now be 
eliminated. Including Sales 



NOW ... A PRECISION TONE ARM 
FOR ONLY $19! 

The Nikka-Lustre tone arm Model C.P3 is 
a beautifully engineered instrument which 
will track down to % gram -with suitable 
cartridges. An open-front head shell 
accepts all standard Vz in. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia¬ 
ture ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this -arm ($7.50). See 
the review in “Electronics Australia”, p. 
123, October, 1966. Write for 
copies. Encel price including CiQ 
Sales Tax .. .. ...... * 


ENCEL SERVICE CENTRES 

Modern and well equipped service divisions 
are operated by Encel Stereo Centres in 
Sydney and Melbourne. Highly skilled 
technicians in both cities can save your 
service costs ... for time involved is 
kept to a minimum. You can rely on Encel 
service . . . most calls are made within 
two days if you require service in your 
own home. Spares are readily available 
for all Encel exclusive lines. 
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ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office.- 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground noor, 2 sm sliding 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers 'Trade ins accepted 

Australia’s Greatest Hi-Fi Centre 
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TEST SET 


Matching front cases 51" x 9" with engraved label 
all units complete with leads, and instructions. 



Specifications (as illustrated left to right): 


Model MVA-6 vacuum tube Voltmeter 

AC-DC volts, 7 ranges to 1.5KV; P.P. volts, 7 ranges to 4KV; 
DB (1 mW-600) 10db to +65db; ohms .2« to 1OOOMO. 

Trade Price $42.00 
Model Te-20D Signal Generator 

7 Bands 120Kc-500Mc (6 Fundamental and 1 Harmonic) Xtal 
Socket for: Self calibration or Marker Generator. 

Trade Price $36.00 

Model UC 3 3" Oscilloscope 

Vertical lOOmV P.P./CM (at lKc) Freq. Char. 1.5 cps to 1.5 
Mos Horizontal 900MV P.P./CM (at 1 Kc). Wide sweep 10 CPS 
—300Kcs Continously variable. 

Trade Price $100.00 
Model Te 22D Audio Generator. 

Sine 20 cps-200Kcs. Square 60 cps-30Kcs. Output 7V max 
(IK imp) Freq. response + 1.5db 60 cps-150Kcs. 

Trade Price $38.00 
Model MVA-7 High sensitivity VTYM 

Ac volts 1 m V-300V 10 ranges, db range-40 to 4-50db 10 ranges 
Input impedance 10 meg. Accuracy 5 cps-1.2 Mcs. ± 2db. 

Trade Price $45.00 

(all above prices are subject to 12£% sales Tax) 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BEIMORE ROAD. RIVERWOOD. N.S.W. 2210 
Telephones: 53-8758, 53-0644 (5 lines) 
Telegrams & Cables: Raquip, Sydney. 


VICTORIA: EASTERN INSTRUMENT SERVICE PTY. LTD. 

SUITE 17, 67 QUEEN'S ROAD. MELBOURNE, VIC. 3000 
Phone: 20-3294, 20-6597 


REPRESENTATIVES 


SA.: Jason Trading Co. Pty. 
Ltd. 

33 Market St., 
ADELAIDE, S.A. 5000 

QLD.: Keith Percy & Co. 

Pty. Ltd. 

Waterloo St., 
NEWSTEAD, Bris., Qld. 

4006 


W.A.: Atkins (W.A.) Ltd., 
894 Hey St., 

PERTH, W.A. 6000 
TAS.: W. P. Martin 8t 
Company, 

202 Argyle St., 
HOBART. 7000 
And 150 Wellington 
St.. LAUNCESTON. 
7250 


AUSTRALIA'S LEADING MANUFACTURER AND IMPORTER OF ELECTRICAL INSTRUMENTS 
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Quad Control Unit and Power Amplifier 


British Merchandising Pty. Ltd., have submitted for review 
the new Quad solid state control unit and power amplifier. 
This supersedes the valve amplifier equipment which has 
enjoyed a high reputation for the past 15 years. 


Silicon transistors are used throughout 
both units, 12 in the control unit, nine in 
each amplifier channel and three in the 
regulated power supply. The majority of 
the transistors are by Mullard or RCA. 

Both the amplifier and control unit are 
self-powered and can be used with con¬ 
trol units and power amplifiers of other 
manufacturers. Because of this, they should, 
perhaps, be reviewed separately, but since 
they will mostly be used together we de¬ 
cided to treat the two as a complete 
system to simplify the measurements. 

Power output at lKHz into a 16-ohm 
load was measured at 28 watts per chan¬ 
nel, each channel being driven singly or 
together. Total harmonic distortion at 
lKHz was measured at less than 0.06 per 
cent, the reading consisting mainly of hum 
and noise. Indeed, it was not possible to 
measure accurately distortion of this order 


It was with great interest that we ap¬ 
proached this review now that Quad, one 
of the most eminent high fidelity brands, 
has finally changed from valves to transis¬ 
tors. 

The control unit is housed in a com¬ 
pact case, lOiin x 3in x 5fin deep, finish¬ 
ed in two shades of brown. Three of the 
knobs are flush with the surface of the 
front panel and are intended to be thumb- 
operated. The volume control, which also 
operates the power switch, is at left, 
larger than the rest. The balance control 
takes the form of a slider, under the 
volume control. 

Input selection, mode of operation and 
filter controls are operated by eleven push¬ 
buttons. The three on the left are orange 
while the rest are white. The recessed 
panel beneath the three knobs on the right 
is also orange. 

The styling and colour scheme are very 
much a matter of personal preference. 
One can certainly say that it does not 
follow the usual, perhaps hackneyed, ap¬ 
proach to amplifier styling. 

The knobs are turned metal, very 
smooth in action, but perhaps a little stiff. 
The push-buttons are, from left to right, 
mono right, stereo disc, radio 1. radio 2, 
tape, cancel, 5K, 7K and 10K. (Roll off.) 
Pushing both mono buttons gives mono 
reproduction through both channels or 
they can be pushed individually to ob¬ 
tain mono reproduction through either 
channnel. The former mode does not ap¬ 
ply to the radio inputs. If one is operat¬ 
ing a stereo signal source into, say, the 
‘‘radio 2” input one cannot “common” 
both channels to obtain mono reproduc¬ 
tion. This could be a limitation when try¬ 
ing to set the stereo balance. 

Pushing any of the input buttons 
should cancel any other input formerly in 
use. However, we found that we could 
not cancel the tape button by simply de¬ 
pressing any of these buttons. It had to 
be fiddled with to enable other inputs 
to be used. This would appear to be a 
fault in this individual unit. 

* Depressing the “cancel” button disables 
the ‘^one controls” and filter operation. 
The filter is one of the most complex fit¬ 
ted to a domestic audio amplifier, having 
preset turnover frequencies of 5KHz, 
7KHz and lOKHz, The “slope” control 
at extreme right, varies the attenuation 
above these frequencies from zero to 
about 20dB per octave. These are very 
effective filters indeed. 

At the rear of the control unit are 
perhaps the best features and also the 
most dubious. All signal input and out¬ 
put connections are made via DIN con¬ 
nectors. These are much easier to use and 
not as unsightly, and deliberately techni¬ 
cal looking as the rows of RCA (tvpe) 
phono sockets found on most amplifiers. 
Each socket is clearly marked and so are 
the pin connections, as can be seen in the 
photograph. 


tion is extremely neat, using plug-in 
boards, laced wiring and high-quality com¬ 
ponents. 

The amplifier is made to the same high 
standards. At one end of the case is a 
massive die-cast heatsink for the four 
output transistors, while at the other end 
is another die-cast panel on which are 
mounted the mains voltage selector, fuse, 
input and output sockets and the mains 
voltage socket. Inside the case, one is 
impressed by the size of the power 
transformer, the larger electrolytic capa¬ 
citors used for filtering and speaker coup¬ 
ling, and again the neat wiring. 


radio inputs was within ± ldB at a level 
of 1 watt from 20Hz to 20 KHz. A filter 
sharply attenuates the response below 
20Hz to eliminate rumble. Square wave 
response was good and stability which 
is claimed to be unconditional (i.e., non- 
critical of load), was excellent. 

As can be gathered from the above, 
the amplifier is short-circuit-proof and 
this we also checked. Deliberate short- 
circuiting the loads virtually converts the 
amplifier to a constant current source, 
limited to 3.6 amps. Power is restored 
immediately as the normal load is re¬ 
stored. 


An unusual feature is the use of two 
plug-in boards. One is for adjusting the 
levels of tape signal input and output 
levels. It has one transistor in each chan¬ 
nel with tapped resistor strings which are 
adjusted by putting screws into the appro¬ 
priate position. The other board can be 
inserted in any of four ways, providing 
equalisation and preamplification for low 
and high output magnetic cartridges, or 
ceramic cartridges—the fourth position be¬ 
ing unwired. This is an ingenious idea, 
the only drawback being that the connec¬ 
tors hold the board very firmly—so firmly 
in fact that we did not check the equal¬ 
isation and sensitivity in the ceramic and 
low output magnetic positions for fear 
of breaking the board. 

Two flaps prevent the entry of dust 
into the compartments. Some other 
material other than plastic would be an 
improvement as they are rather fragile. 

One tends to forgive these shortcomings 
on looking inside the case. The construc- 


since our audio signal generator has a 
harmonic distortion of 0.03 per cent at 
lKHz, the same as that claimed for the 
amplifier. All attempted distortion meas¬ 
urements gave recordings around 0.06 per 
cent, which suggests that the 0.03 per 
cent THD claimed by the manufacturer 
is justified. Power output into an 8-ohm 
load was 45 watts per channel, each 
channel again being driven singly or both 
together. 

These powers are exactly as the maker 
claims and, in addition, the mains volt¬ 
age was varied between 230 and 260 volts, 
as listed on the voltage selector, with no 
measurable change in gain or power out¬ 
put. This is a tribute to the regulation of 
the power supply, which contains three 
transistors for filtering and regulation. 

The power band width (—3dB points) 
was between 24Hz and 45KHz, which* are 
very good, though not unusual figures. 
The frequency response measured at the 


A view of the rear 
of the Quad control 
unit showing the use 
of DIN sockets for 
inputs and outputs 
and the two plug-in 
boards protruding 
from under plastic 
flaps . 
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INTEGRATED AMPLIFIER 


Model SA-400 


Music Power: 30 watts total. 

Audio Circuitry: Power tubes 6BMB8 / ECL82 pushpull output 

circuit. 2 channels. 

Harmonic Distortion: Less than 1% (at rated output). 

Frequency Response: Plus/minus 1 db. From 30-20,000 cps. overall. 


Audio Sensitivity: 


Terminals: 

Equalisation: 
Tone Controls: 


MAG PHONO: 2.3mV. CER PHONO: 38mV. 
TAPE HEAD: I.SmV. TAPE P.B. (MONI): ISO 
mV. AUX iSOmV. 

8 or 16 ohms speaker output, headphone Jack; 
TAPE-REC. Jack. TAPE MONITOR switch, 
TAPE-REC. P.B. Jack (DIN standard). 

PHONO: RIAA TAPE: NAB. 

BASS. TREBLE. 


Loudness Contour: ON-OFF switch. 

Power Supply: 230 V. AC 50. 




PIONEER SPEAKER SYSTEMS 
FOR EXCITING PERFORMANCE 
AND BEAUTIFUL APPEARANCE 


SPECIFICATIONS: 


CSS2: Enclosure type Infinite Baffle. 

Speaker 2-Way S'ain Woofer* and Horn Tweeter. 
Impedance 8 ohms. 

Frequency Response 40 to 20,000 cps. 

Power Handling 25 Watts. 

CSA22: Enclosure type Infinite Baffle. 

Speaker 8in Woofer Cone Tweeter Coaxial. 
Impedance 8 ohms. 

Frequency Response 60 to 20,000 cps. 

Power Handling 12 Watts. 


CSA31: Enclosure type Bass Reflex. 

Speakers: 

Woofer 12in. 

Mid Range 5ln. 

Tweeter Horn type 
Impedance 8 ohms. 

Frequency Response 40-20.000 cps. 
Power Input 40 Watts. 


SX34BS Multi-Purpose Stereo Amplifier. 
FM Frequency Range 87-108 MHz. 

AM Frequency Range MW 530-1605 KHz. 

SW 3.7-12.1 MHz. 


• Audio Section: 

Circuitry 

Power tubes 6BM8/ECL 82 Push-Pull 
output circuit. 

2 channels. 

Music Power Output 

34 watts total (EIA). 

RMS Rated Power 

11 Watts per channel 

Output 

Harmonic Distortion 

Frequency Response 

Less than 2% (at 1kHz rated output). 
Plus or minus 3db, from 30Hz to 
20kHz (Over-all). 

Hum and Noise (at 

MAG.: Better than 60 db. 

rated output 

AUX.: Better than 75 db. 

Inputs and Audio 

Sensitivity 

(for rated output) 

MAGnetiC PHONO.: 3 mV. 

CERamic PHONO.: 40 mV. 

TAPE MONITOR: 350 mV. 

Auxiliary: 430mV. 

Output Terminals 
and Jacks 

Speakers: Choice of 8 or 16 ohms 
Stereo headphones Jack Simultaneous 
tape Recording jacks, equipped with 
TAPE MONITOR switch Tap recording/ 



playback Jack (DIN standards). 

Equalization Curves 

PHONO.: RIAA. 

Tone Controls 
(each channel) 

BASS: Boost 10db, cut 10db (at 50Hz). 
TREBLE: Boost 7 db. cut 7 db (at 

10 kHz). 



Sold only by selected audio centres throughout Australia 


ASTRONIC IMPORTS 


A DIVISION OF ELECTRONIC INDUSTRIES LTD. 

MELBOURNE SYDNEY BRISBANE ADELAIDE PERTH HOBART 

489-1911 31-6721 2-0271 23-4022 28-3111 2-2711 
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MURATA CERAMIC FILTERS FROM I.R.C. 

International Resistance Co. (A'sia) Pty. Ltd., have re¬ 
cently commenced importing a range of ceramic filters, 
nominally centred on 455KHz. 


The range, made by Murata, includes 
three types in the low-price bracket, which 
will find application in radio IF strips 
and other similar applications. In the 
higher price bracket, are two elaborate 
types which are more suitable where skirt 
selectivity or shape factor are of para¬ 
mount importance. 

The simplest of the range is type 
BF-455A and it is a two-terminal device. 
The maker’s specifications list it as having 
a centre frequency of 455KHz ± 2KHz, 
and a bandwidth of 8KHz ±, 2KHz at 
3dB. The maximum impedance at series 
resonance is 30 ohms. 

The BF-455A has an application as an 
emitter by-pass of an IF amplifier, which 
is coupled into the following stage via a 
different type of ceramic filter. In this 
way, the selectivity curve of the emitter 
by-pass supplements the overall selectivity 
of the complete amplifier strip. 

An outgrowth of the simplest unit, is 
the type SF-455B. It is a three-terminal 
device, so has an input and output and 
could conceivably be used as a coupling 
filter between two stages in a radio IF 
strip. However, the makers do not suggest 
that it be used in this application as some 
of its characteristics, such as spurious 
responses, make it unsuitable. It may be 

iiiiiiiiiiiiiiiiiiiiiiHiiimiiMiHiiimmiiiiMmiiiiiiiiiiiiiiiitiimiiiiiiiiiiiiiiiimim 

Quad Amplif ier—cont. 

R.I.A.A. equalisation for magnetic 
cartridges was checked at ± ldB from 
20Hz to 20 KHz — again very close to 
specifications. 

Signal-to-noise ratio figures were hard 
to verify due to the method of specifica¬ 
tion. The amplifier was specified as 
— lOOdB with respect to full output and 
the control unit was specified at — 70dB 
to — 85dB depending on input used. These 
figures were acoustically weighted (accord¬ 
ing to the response of the human ear) so 
that we could not verify them. We ob¬ 
tained signal-to-noise ratios of better than 
—70dB for all high level input, open-cir¬ 
cuit and —70dB for magnetic cartridge 
input, with short-circuit input. 

Input sensitivities were high and either 
spot-on with specifications or better. 
Ample sensitivity is available for all likely 
signal sources. 

Cross-talk between channels was claim¬ 
ed as better than 40dB from 30H2-10KHz 
We achieved—37dB at 1 KHz and —21dB 
at lOKHz. These measurements could 
possibly vary, depending on method. We 
measured it with one channel driven to 
full power while the other channel had an 
open-circuit input, stereo mode. Loading 
the unused input would improve the 
figures, which are quite good. 

The bass and treble controls give ample 
boost and cut, hh 16dB at 40Hz and 12dB 
at lOKHz. They are unusual in that their 
operation is in reverse to conventional 
operation, i.e., boost was obtained in the 
anti-clockwise direction. 

The balance control has a range of ± 
9dB for either channel. Its action was not 
progressive, i.e., the attenuation of one 
channel and the accentuation of the other 
was not proportional to the distance mov¬ 
ed from the centre. This is a small point, 
however, and could not be classed as a 
disadvantage. 

On the whole, one can say that Quad 
have come out with very well-engineered 
equipment at a very reasonable price. 

Price of the Control unit is listed at 
$210 while the Power amplifier is $270. 
It is distributed in Australia by British 
Merchandising Pty. Ltd., 49-51 York 
Street, Sydney. (L.D.S.). 



used in special applications where these 
points do not present any problems. 
Briefly, the makers state that the centre 
frequency is 455KHz ± 3KHz at 3dB. 
The input and output impedance is 
3K ohms. 

A further development is the type SF- 
455D, which is actually two type SF- 
455B units placed back-to-back and fitted 
into a small moulding, just slightly larger 
than the previously mentioned type. The 
SF-455D is a five-terminal device and the 
two sections are top coupled externally 
with a fixed capacitor. The value of this 
capacitor may be varied between 27pF 
and 150oF, to control the bandwidth be¬ 
tween 2KHz and 5.2KHz at 3dB. This 
unit is suitable for use in radio IF strips 
and may be used to advantage with the 
type BF-455A, as mentioned previously. 

Jn spite of the improvement gained by 
usmg the back-to-back technique, the 
problem of spurious responses persists to 
a degree that it is still a point to be 
reckoned with. This problem is usually 


avoided by using at least one conven¬ 
tional IF transformer in die receiver de¬ 
sign. 

We have had the opportunity to use 
some of these filters in a practical design 
and have found the figures quoted by the 
manufacturers to be reliable and that the 
units perform in a very satisfactory man¬ 
ner. 

The more expensive and perhaps what 
may be termed, “professional” types, con¬ 
sist of ceramic units arranged in a ladder 
configuration. These are also centred on 
455KHz and may be obtained in a wide 
range of bandwidths. The model CF-455 
is available in ten bandwidths, from 
26KHz (min.) at 3dB, to 3KHz (min.) at 
6dB. The shape factor is very good and 
the curves show no evidence of “pop-up“ 
at 70dB. The input and output imped¬ 
ances vary according to type, but is of 
the order of 2K ohms. In spite of the 
high performance, the length of the case 
is only 1.182in. 

A less expensive unit which uses less 
elements, is the type CF455P. In this 
range, there are eight bandwidths avail¬ 
able. These are from 26KHz (min.) at 
3dB, to 6KHz (min.) at 6dB. The shape 
factor, although not as good as the more 
expensive unit, is still good. A notch 
appears on each side of the curve at 
about 68dB, with a “pop-up” on each 
side, rising to about 50dB. The length of 
the case is 0.788in. 

The writer is currently using a couple 
of the type CF-455P units, with a wide 
bandwidth, with the object of using them 
in a design for a wide-band broadcast 
tuner. At this stage, although development 
is far from complete, these filters are 
showing considerable promise. 

All types, except the CF-455, are shown 
m the photograph. 

Further information is available from 
International Resistance Co. (A’sia.) Pty. 
Ltd., The Crescent, Kingsgrove, N.S.W., 
2208. (I.L.P.). 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

^ACCURACY-STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 


fttC-K 

JHIL. 


Consult us for Crystals for any mobila Radio, 
rric.s dapand on tolaranca and fraqu.ncy required. 

DISCOUNT FOR QUANTITY ORDERS 
Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements . 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

mO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD., 
123-123 Charlotte Street. BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD.. 
34 Brisbane Street. HOBART, 
and 29 St. John Street, 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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INEXPENSIVE 


From Delco Radio, today, come two new silicon power transis¬ 
tors that transcend the known limits of semiconductor cost 
and capability. ■ Veto 400V at less than three cents a volt— 
even in sample quantities! ■ The DTS-413 and DTS-423 open 
the door to a host of new ideas, new circuits, new products 
and product improvements. ■ As an example, practical - and 
immediate-applications are both vertical and horizontal TV 
outputs. Large-screen all-transistor TV is, for the first time, 
technically and economically practical. ■ Delco’s achievement 
also permits a reduction in current, reduction in size of other 
components, and a hike in efficiency in circuits where high 
energy output is needed. ■ High punch-through voltage, high 
frequency response, and low saturation resistance are provided 
by the silicon element itself, which is fabricated by our unique 
triple sequential diffusion process. ■ Complete freedom from 
"purple plague” and exceptional resistance to thermal and me¬ 
chanical shock are a result of ultrasonic bonding of aluminum to 
aluminum base and emitter contacts. ■ Contact us right now 
for data sheets and prices. Be one of the first to take advan¬ 
tage of these Delco Radio high-voltage silicon power transistors. 



AUTHORISED DISTRIBUTORS 

New Sooth Wales: Anodeon, 443 Concord Road, RHODES, SYDNEY. (73 0211} 
Victoria: Anodeon Sales, Hamilton Street, HUNTIN6DALE, 

VICTORIA (569 0411) 

Sooth Australia: Anodeon Sales Division, Astor House, 

101 Flinders Street, ADELAIDE (23 4022) 


INDUSTRIAL & DOMESTIC EQUIPMENT COMPANY 

(Division of General Motors-Holden’s Pty. Ltd.) 

Princes Highway, Dandenong, Vic. 

Offices: Sydney, Brisbane, Adelaide 
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TOUROCORD TAPE CASSETTE PLAYER 

A compact and inexpensive unit which converts a car radio 
into a tape cassette player is available from Recorded Music 
Salon, of 23 Collins Street, Melbourne. Called the "Touro- 
cord," it is made by the well-known German company 
Schaub-Lorenz. 


The Tourocord is designed for mon¬ 
aural playback at l-7/8ips of C-60 
cassettes (Philips type) through a car 
radio equipped with a suitable connector 
(7-pole DIN socket). For playback through 
radios equipped with different input ar¬ 
rangements, a suitable patchcord must be 
made available. Operation is from a 6V 
battery but a 12V to 6V adapter is 
available for operation in cars with a 
12V system. The Tourocord can also 
be used in conjunction with an amplifier 
system in the home for cassette playback, 
and for this application a power unit de¬ 
livering 6V is available to enable the unit 
to operate from mains voltage. 

We tested the Tourocord in our labora¬ 
tory in conjunction with a typical amplifier 
system. We found it simple to operate. 


quency response being quoted as 60Hz 
to 8KHz. This is more than adequate 
when using the unit with a car radio. 
In the case of a good quality amplifier 
in the home, the performance may seem 
to be somewhat lacking, but we would 
point out that it is at least as good as 
most better quality domestic tape record¬ 
ers operating at the same speed — in 
fact in this context it compares more 
than favourably. 

On listening tests, we found the sound 
to be of acceptable quality for general 
listening. We were agreeably surprised at 
the absence of noticeable wow, even on 
long held notes. An examination of the 
circuit showed that the designers had 
been to some pains to obtain this low 
order of wow, and had incorporated a 



The Tourocord tape 
cassette player with 
240V to 6V power 
supply (top right) 
and 12V to 6V con - 
verier. Note the 
single control lever, 
centre front of the 
Tourocord case . 


as only one control is used. The control 
is situated on the front face of the 
case and oonsists of a lever which stops 
the motor when pulled out and starts it 
when pushed in. When depressed it opens 
the lid and exposes the slot into which 
the cassette is place, and when raised it 
lowers the lid and cassette into the playing 
position. The lever is then pushed in to 
set the unit into the “Play” mode. 

The unit is not equipped with any 
controls for volume or tone, since these 
functions are included with the radio 
or amplifier to which it is connected. 

While this one-4ever system can cer¬ 
tainly claim the virtue of simplicity, it 
does have certain practical drawbacks. 
Tape travel is in the forward direction 
only, at the one speed of l-7/8ips, there 
being no provision for fast forward 
or rewind. This means that it is not 
possible to return to any section of a 
track once it has been played, except 
by playing right through the tape again. 
Also, if one has heard enough of one 
track, and wants to replace it with 
another cassette, the tape must be re¬ 
moved without rewinding, unless one 
wants to wait until the end of the track 
has been reached. We should paint out, 
however, that this system is common 
practice in the design of cassette players, 
and is not a peculiarity of this unit. 

As for the performance of the unit, 
no specific claims are made for it in 
terms of high fidelity reproduction, fre¬ 


fairly complicated motor speed control. 
This is all electronic, and of the constant 
voltage type, in the unit which we 
examined. We understand another version 
is available with a mechanical speed 
control, but we have not seen this. 

The electronics of the unit are very 
simple, consisting of a three-stage tran¬ 
sistorised amplifier on a small printed 
wiring board. Fixed equalisation k pro¬ 
vided for the single operating speed of 
l-7/8ips. 

For those who want a tape player 
in the car, and already have a suitable 
car radio, this unit would appear to be 
an economical way of achieving the 
desired result. The same appliers to those 
who want a cassette player in the home, 
and already have an amplifier system. 

The retail price of the Tourocord is 
$70, and included in this price is a five 
pin DIN type socket for mounting into 
the car radio (this is fitted with make 
and break contacts operated by the inser¬ 
tion of a plug, to disconnect the tuner 
section of the car radio from the output 
stage); a patch cord for connection of the 
cassette player to the radio; and a 6-12V 
converter which plugs straight into the 
back of the player and enables it to be 
used in cars with 12V systems. 

Further details on the Tourocord, and 
information on local suppliers, can be 
obtained from the sole agents for Aus¬ 
tralia, Recorded Music Salon, 23 Collins 
Street, Melbourne, Victoria 3000. (H.A.T.) 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

e re 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


NOW 


Student 
enrolments 

close 3rd June *** 

1968. Send for training % % % 

syllabus. There is no obligation. 

NAME 


ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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SATO 


Millions of our various electric parts are being exported to 
many countries of the world. Free catalogues are available 

upon your request to the 
manufacturer or through 
tradina comesnies. 


PARTS 


PARTS 


HEAD OFFICE: 2-12 EBISU, SHIBUYA-KU, TOKYO, JAPAN 
CO./ LTD. TEL. 442-8505-8 

1 *** BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 



RADIO PARTS 


307 ELIZABETH STREET, MELBOURNE 60-1442 


PIEZO PICK-UP AND CARTRIDGES 

PU-86 Pickup LP/78 T/O Crystal 

cartridge. Length 240mm.Ea. $2.45 

Y700 Ceramic Cartridge. Mon. LP/78 . $2.20 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. 

Length 204mm .... Ea. $4.00 

Y200 Ceramic Cartridge. ST LP/78 .. $3.00 
PU-54 Pick-up LP/45 only. Length 

1.25mm. .. Ea. $2.10 

Y400 Crystal Cartridge. LP/45 .. .. $1.2C 

Y130 Crystal Cartridge. T/O Type Ster/ 

LP.Ea. $2.70 

Sapphire Replacement Styli. Each Ster/ 

LP.30c 


TRANSISTORISED CALLING AND 
TALK-BACK SYSTEMS 
Batte:y Operated 

2 station 1 master 1 slave.$20.00 

3 station 1 master 2 slave .. .. $22.50 

4 station 1 master 3 slave.$30.00 

5 station 1 master 4 slave. $35.00 

7 station 1 master 6 slave .. .... $50.00 

Complete with cable and batteries. 

3 station, all master.$36.00 

4 station, all master $48.00 

Complete with batteries. 

Suitable cable from 20c yd. 

Plus 50c postage. 


SUB MINIATURE 
I.F. TRANS., 7 x 7mm. 

In sets of 3. $2.25 per set. 

OSC. COILS, 7 x 7mm. To match I.F. T.ans. 
75c each. 

5K Sub-Min Pots, W/switch.65c 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal, 50-7K, 35 x 25 x 8mm. -57 

DB .$1.00 ea. 

MC-7 Crystal, 100-7K. 39mm Round x 11 
mm. -56 DB .... ........ $1.00 ea. 

MC-8 Crystal, 50-8K. 48mm Round x 17ir.m 

-50 DB.$1.00 ea 

MC-9 Crystal, 50-8K, 25mm Round x 9mm. 

-68 DB.$1.80 ea. 

MC-33 Crystal, 50-10K, 33mm Round x 9m 

m. -60 DB.$1.30 ea. 

MD-5 Dynamic, 100-15K. 33mm Round x 

14mm. -55 DB.$1.80 ea. 


TRANSISTOR SET ACCESSORIES 

Magnetic Earpiece with 3.5mm Plug 
Crystal Earpiece with 2.5mm Plug 
Crystal Earpiece with 3.5mm Plug 
lacks, 2.5 and 3.5mm .... .... 

3.5mm Plug and Cord Ext. Jack Pair 
Metal Co-axial Plugs and Line Sockets 

Pr. . 

‘Din” and “Hirschmann,” 2, 3, 4 and 
5-pin Plugs, Chassis and Line Sockets, 
carried ex stock. 

Prices on application. 

P.M.G. type Plugs from. 

P.M.G, type Jacks from. 

P.M.G. Line Jacks from. 


75c 

75c 

75c 

20c 

50c 

65c 


50c 

35c 

55c 


Capacitor Substituion Box, 1,000 VW .. $5.00 
Resistor Substitution Box, 1 Watt. 

Plus Post, 20c. $4.50 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

*in extends to 39in. .. .. $1.70 

Sin extends to 43in.$1.40 

5in extends to 32in .. .. .. .. $1.00 

6in extends to 28in.. .. $1.00 

7in extends to 39in.$1.20 

9in extends to 39in.95c 

6in extends to 4ft 6in.$1.80 

7in extends to 5ft 8in.$2.10 

Plus Post 15c. 


CRYSTAL SET BUILDERS 

Coils. 65c I Tuning Conds. . $2.00 

Diodes. 35c Terms .. Ea. 12c 

Headphones .. . $2.50 | Plus Postage. 


MR-2P 0-1 m/A $3.95 
V1R-2P 0-50 u/A $5.00 
MR-2P 0-100 

u/A.$4.00 

V1R-2P 0-500 

u/A.$4.50 

VR-2P V.U. 

Meter .. .. $5.80 


KEW METERS 


MR-2P Stereo 
Balance 
MR-2P 0-20v 

D.G. 

All Meters in clear 
plastic cover. 


$5.25 

$4.30 


TAPE RECORDER ACCESSORIES 


2Viin Spools 
tin Spools 
5in Spools 
5%in Spools 
7in Spools .. 

2V41n x 100ft 
Tape .. .. 

>V4in x 300:t 
Tape .. 


30c 

35c 

40c 

70c 

50c 

45c 

$1.20 


3in x 600ft 

Tape. 

S 3 A in x 1,200ft 

Tape. 

7in x 1,800ft 

Tape. 

5in Plastic Tape, 

boxes. 

7in Plastic Tape, 
boxes. 90c 


$2.25 

$2.50 

$3.95 

60c 


Plus postage 


STEREO PLUGS AND JACKS 


Metal Plugs 

95c 

Bakelite ext. 


Jakeiite 

70c 

sockets .. 

70c 

vfetal ext. 


Chassis Jacks 

65c 

sockets .. 

. . 95c 




O.T.A. SWITCHES 



(Rocker Type) 


S.P. Changeover 

I D.P. Changeover 


1A .. .. 

45c 

1A. 

50c 



1 S.P. On-Off 1A 

50c 


TOGGLE TYPE 

SP On-Off Viin Long Neck.60c 

SP On-Off Short Neck .50c 

SP Change-Over Centre-Off.75c 

DP ST On-Off.50c 

DP DT V4in Long Neck.80c 

DP DT Short Neck Centre-Off.75c 

Bulgin — Push-On — Push-Off 
DP Change-Over 

for Fuzz Box, Etc.$1.70 


SATO TEST LEADS 

With fine pins 55c With Alligator 
With Banana Clips .. .. 55c 

Plugs. 60c With Battery 

Clips .. .. 50c 


MAIL ORDER SPECIALISTS 
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TRADE RELEASES-IN BRIEF 


THERMIONIC PRODUCTS (ELEC¬ 
TRONICS) LTD., Hythe, Southampton, 
England, has released a new multi-channel 
communications recorder known as the 
Series V Recorder. This replaces the Series 
III equipment and is specifically designed 
for monitoring communications in large 
centres such as air traffic control. All cir¬ 
cuitry is modular, comprising plug-in 
printed circuit cards with silicon transis¬ 
tors used throughout. With the exception 
of mains supplies, all switching is solid 
state, reducing the number of relays to a 
bare minimum. 

A comprehensive automatic monitoring 
system provides continuous checking of 
pilot tone on all channels with automatic 
changeover, first to a spare channel, or 
to the duplicate tape transport and record¬ 
ing and monitoring electronics, if neces¬ 
sary. Provision is made in the standard 
equipment for the accommodation and 
operation of the following optional faci¬ 
lities: voice/carrier operation; automatic 
level control; remote indication; four lines 
per track input; and audio monitor only 
(deletion of pilot tone.) For further de¬ 
tails of this equipment contact the Aus¬ 
tralian agents, Tape Recorders Pty. Ltd., 
Shaw House, 49-51 York Street, Sydney, 
N.S.W. 2000. 

EIMAC DIVISION OF VARIAN, San 

Carlos, California, U.S.A., 'has developed 
a new argon-ion laser capable of 3 watts 
minimum output in a single-mode opera¬ 
tion and 7 watts in multi-mode operation. 
The laser employs a segmented beryllium 
oxide plasma tube. Tube design permits 
very high current densities and resolves 
problems associated with bore erosion and 
gas cleanup. Use of a hot tungsten cathode 
minimises ion sputtering. Output is in the 



Varian 3W argon-ion gas laser. 


blue-green spectrum with most of the 
power occurring at 4880 and 5145 Ang¬ 
stroms. The plasma tube is water-cooled 
and surrounded by a high flux solenoid 
housed in an extruded aluminium case. 

For further information contact the 
Australian company, Varian Pty. Ltd., 
38 Oxley Street, Crow’s Nest, N.S.W. 2065. 

AIM ELECTRONICS LTD. announces 
a new waveform sampling adaptor, type 
WSA 114, capable of giving a 1GHz 
bandwidth to X-Y recorders, oscilloscopes 
and spectrum analysers. It permits the 
examination of complex repetitive wave¬ 
forms containing frequencies up to 1GHz. 
It has four modes of operation — auto, 
coherent, manual, and incoherent. The 
sampling technique used for this instru¬ 
ment is said to permit the recovery of 
signals obscured by up to 20dB of noise 
with an accuracy of representation better 
than that of high-speed sampling oscillo¬ 
scopes. The sampling gate used in this 
adaptor is open for only 350pS. 

For further information contact the 
Australian agents, Rutherford Electronics 
Pty. Ltd., 833 Doncaster Road, Victoria 
3108. 



Philips type PR7810 analogue- 
to-digital converter . 

PHILIPS ELECTRICAL PTY. LTD. 

announces a new analogue-to-digital con¬ 
verter, the PR7810, of the successive 
approximation type. Its main applications 
are expected to be in industrial data 
processing and data logging equipment, 
in alarm scanning, electronic weighing 
and electronic production line equipment. 
It has various control inputs and outputs 
and can be programmed externally to 
facilitate adaptation. Auxiliary units avail¬ 
able include a character parallel-to-serial 
converter; input deviation detector; start 
delay unit; additional output units for 3 
and 4 decades; polarity determination 
unit; and printer supply. 

For further information, contact the 
company at 69-79 Clarence Street, Syd¬ 
ney, N.S.W. 2000. 

VERO ELECTRONICS LTD., Chand¬ 
ler’s Ford, Hampshire, England, 
announces the introduction of Finger¬ 
boards. These are plain panels, 
pre-punched, made of S.R.B.P., with a 
0.1 in matrix which lines up with the 
connections of dual-in-line integrated cir¬ 
cuits. The fingers are hard gold plated 
and the card can be plugged into 0.1 in 
pitch edge connectors having a similar 
number of contacts. The standard range 
of Vero terminal pins for use in .052in 
diameter holes can be used for anchoring 
point-to-point wiring on the boards. In¬ 
quiries to the Australian agents, E.M.I. 
(Australia) Ltd., 301 Castlereagh Street, 
Sydney, N.S.W. 2000. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, has 
introduced a pair of new very-high- 
power, high efficiency, HF silicon step- 
recovery power varactor diodes that typi¬ 
cally provide 17 watts of output power 
at 2GHz. One, type MV1809C, offers a 
minimum doubling efficiency of 52 per 
cent at 20 watts input power, while its 
premium counterpart, type MV18090, 
guarantees a 58 per cent efficiency at 25 
watts input. For full information, write 
to the Australian agents, Cannon Electric 
(Aust.) Pty. Ltd., 58 Cluden Street, East 
Brighton, Victoria 3187. 

HONEYWELL PTY. LTD. has intro¬ 
duced a miniature, solid state proximity 
switch designed to provide high reliability 
and long life in severe operating environ¬ 
ments. The company claims that the 
switch, type FN/FP, operates from 
—106 deg F to +250 deg F for 85,000 
hours MTBF (Mean Time Between Fail¬ 
ures) even under extremely high levels of 
shock and vibration. The two-unit device 
weighs less than three ounces and includes 
a shielded sensor and a solid-state switch. 
The switch can be up to 250 feet from 
the sensor switch, which, although design¬ 
ed to detect ferrous metals, will not attract 
or hold magnetic particles. System re¬ 
sponse time is said to be 20mS maximum, 
while standby power consumption is limit¬ 
ed to 2 watts. 

For information about this switch and 
other micro-switch proximity switch sys¬ 
tems for all metals, contact Honeywell 
Pty. Ltd., 63-67 Ann Street, Surry Hills, 
N.S.W. 2010, or branch offices in all 
States. 


ASTRONIC 

NEWS 

This month we would like to offer 
for your perusal the details of a new 
product from the Electronics Depart¬ 
ment of Astronic Imports. 

NATIONAL VP-516A 
OSCILLOSCOPE 



FEATURES 

Light weight (151b), compact size 
(i” x 6” x 151”), and low power 
consumption (30W). 

Automatic stability control. 

5 time sweep magnifier with fastest 
sweep speed of 0.2usec/CM. 
Calibrated sensitivities from 30mV/ 
CM to 30V/CM. 

Triggered sweep up to 5MHz. 
SPECIFICATIONS 
Vertical Amplifier: 

Sensitivity — 7 calibrated steps of 
0.03, 0.1, 0.3, 1, 3, 10, 30V/CM, 
continuously variable between steps. 
Freq. range — “DC” dc to 3MHz, 
3dB; 5MHz, approx. 6dB, “AC” 
5Hz to 3MHz, 3dB. 

Rise time—180mu sec. 

Input Impedance—without probe 1 
M ohm paralleled by 35pF; with 
probe 10M ohm paralleled by 5pF, 
Time Base: 

Sweep Range — 11 calibrated stens 
from lu sec/CM to 100m sec/CM, 
continuously variable between steps 
and up to 1 sec/CM. 

Triggering—Automatic trigger level 
selection. 

Trigger Level — INT more than 5 
m.m. deflection on CRT. 

EXT more than lVp-p. 

Sweep Magnifier—5 times magnifica¬ 
tion with least sweep time of 0.2u 
sec/CM. 

Horizontal Amplifier: 

Sensitivity — 1V/CM with VARI¬ 
ABLE Control pulled out. 
Frequency range—dc to 300KHz. 
Standard Accessories: 

Probe VQ-096E30 1 

Binding Post Connector, T-12BM 1 

Test Lead . 1 

Earth Lead. 1 


MELBOURNE 

489-1911 

ADELAIDE 

23-4022 

PERTH 

28-3111 


SYDNEY 

31-6721 

BRISBANE 

2-0271 

HOBART 

2-2711 


ASTRONIC 

IMPORTS 

DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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PROUDLY PRESENTS 

The NEW Super Linton 

During the past 12 months Wharfedale have developed two 
new speaker units for the Super Linton. They give a musical 
performance that is altogether richer and more full bodied 
than one normally expects from a speaker system of this size. 
Compare it with any other system of the same size (and price 
bracket) and you will be immediately aware of its superiority. 
SPECIFICATIONS: 8in bass unit with ceramic magnet weigh- 
ing 3i lbs. New pressure driven tweeter with “Acousti- 
prene” dome. Impedance: 4 to 8 ohms Freq. Response: 
40 to 17,000 Hz. Watts input: Max. 15 watts RMS. 

price 10 " 5 ' ! 9 ". x . 10 x , 10 ”'. $68.00 


The Magnificent Airedale 

This Wharfedale 3-speaker system is a magnificent musical 
instrument made by music lovers for the connoisseur. 
More than 30 years’ experience has gone into the making 
of this music reproducer and it will stand comparison with 
any other speaker system to be found in the world. It is a 
true omni-directional speaker with a 20-watt capacity, the 
“Airedale” will give perfect reproduction throughout the 
volume range. 

SPECIFICATIONS: 15” bass unit — 8” mid-range — 3” 
tweeter. Freq. response: 20-20,000 Hz. fifi 

Impedance: 15 ohms. PRICE .. .. 



The Brilliant All Solid State 
High Fidelity Amplifier 

Made by Wharfedale in their own laboratory to ex¬ 
tremely high standards, to take its place in the profes¬ 
sional studio yet handsomely designed to be equally at 
home in domestic surroundings. 

SPECIFICATIONS: 20 watts RMS per channel with 
TOTAL distortion of less than 0.2%. # Power 

response: — 3db at 10Hz and 60 KHz at 
20 watts RMS. • Filler slope variable from 
Odb to 20db per octave above 7 KHz. • Rumble 
filter—Tape Monitor—Mic. input. British engin¬ 
eering at its best for only 



$345.00 



Tandbery 


TOP QUALITY 



THE OUTSTANDING NEW 
TANDBERG 64x 

The world’s best stereo tape deck plus new 
bias head for guaranteed frequency response 
and unbeatable signal to noise ratio. 
Frequency Response:—7»/ain per sec: plus or 
minus 2db 30-20,000 Hz. 344in per sec: plus 
or minus 2db 30-15,000 Hz. VMn per sec: 
plus or minus 2db 40-8,000 Hz. 

Signal to noise: 62 db at l x Mn per second. 
Fully transistorised oscillator circuit—Cathode 
follower outputs—“On and off the tape” 
monitoring—Sound on Sound—Superb teak 
and enamel finish. 

Complete with 2 microphones and carrying 
case. 


$420 


THE MOST ADVANCED HIGH 
FIDELITY STEREO TAPE 
RECORDER— 

The Series 12 is completely transistorised 
and offers an abundance of operational 
possibilities at studio quality level. 

Specifications:—30-20,000 Hz at 7 Vi in—30- 
13,000 Hz at 344in. 30-7,000 Hz at min 
per second. Power output:—10 watts RMS 
per channel. Wow — better than 0.1% at 
7V4in per second. Signal to noise—better 
than 55 db. 

The Series 12 can be used as an amplifier. 
Complete with two dynamic microphones 
and vinyl carrying case. 


$395 


MASTERSOUND SALES PTY. LIMITED, 

400 KENT STREET. 

SYDNEY. 29-1527 


The house of high fidelity sound for over a decade. 


VARIAN, Analytical Instrument Divi¬ 
sion, Palo Alto, California, U.S.A, has 
introduced a 220MHz NMR spectro¬ 
meter with a superconducting magnet, 
which is claimed to be the world’s first 
production model. The HR-220 is said 
to offer the research chemist the highest 
performance available in a commercial 
high resolution system. It features a super¬ 
conducting magnet with a field of 52000 
gauss. The instrument is derived from a 
number of experimental systems built bv 
Varian during the past several years, and 
is thus field-proven through thousands of 
hours of use. 

The system features high sensitivity; 
increased chemical shift; very high stabi¬ 
lity without a field/frequency control 
system; all solid-state electronics; large 
flat-bed recorder; built-in probe position¬ 
ing device for easy sample interchange; 
variable temperature capability; and built- 
in checkout system to simplify main¬ 
tenance. For further information, write to 
the Australian company, Varian Pty. Ltd., 
38 Oxley Street, Crow’s Nest, N.S.W. 
2065. 

PATON ELECTRICAL PTY. LTD. 

has established a Victorian branch to 
provide a more comprehensive service to 
industry in that State. The new branch 
office is at 469 King Street, Melbourne. 
Mr Ralph I. Curtis (formerly of N.I.C. 
Instrument Co., previously agents for 
Paton in Victoria) has joined the com¬ 
pany as Victorian sales manager. 

FERRIS BROS. PTY. LTD. has releas¬ 
ed details of the new Ferris Fixed 
Installation Model 202 Car Radio. This 
is a 6-transistor set which will fit in or 
under the dash in all 12-volt vehicles, 
positive or negative chassis. The receiver, 
which includes a tuned RF stage, is said 
to have an excellent range and signal- 
to-noisc ratio. Adequate filtering and 
shielding is included to minimise ignition 
noise. The power output is 3 watts, while 
the power consumption is 650mA at 12V. 

The Model 202 measures 7in x 5fin x 
2in and weighs 3 pounds. The price is 
$69.90 complete with tailored dash fitting, 
speaker and aerial. Inquiries to Ferris 
Bros. Pty. Ltd., 752 Pittwater Road, Brook- 
vale, N.S.W. 2100, or agents throughout 
Australia. 

ELECTRONIC RELAY CO. has been 
appointed Australian distributor for the 
British “Antac” range of instruments used 
for checking the revolutions per minute 
of a wide cross-section of industrial 
machinery. The range includes tacho¬ 
meters, pickups, timers, recorders, flow 
meters and oscillators, all using fully 
transistorised circuitry. Tachometers in 
the range operate with an electro¬ 
magnetic pickup which senses the teeth 
of a gearwheel without contaot with the 
machinery. Inquiries to Electronic Relay 
Co., 17 Dickson Avenue, Artarmon, 
N.S.W. 2064. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., has increased the capability of 
its MDTL line With the introduction of 
the following semiconductor devices. 

MC839 and MC939 are divide-by-16 
counters, designed to operate to 20MHz. 
The outputs correspond to a standard 
8-4-2-1 binary code with individual direct 
sets and a common direct clear to preset 
the counter to any desired condition. 
Typical noise margin quoted is 1.0 volt. 

MC943 and M843 are multi-function 
4-input AND drivers with NOR strobe. 
Each device is a monolithic dual buffer 
element in a hybrid configuration with 
a high-performance NPN silicon transistor 
to allo-w the output stage to operate at 
voltages up to 40 volts with a sink cur¬ 
rent capability of 250mA. 

For more information about these 
devices, contact the Australian agents, 
Cannon Electric (Aust.) Pty. Ltd., 58 
Cluden Street, East Brighton, Victoria 
3187. 
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AUSTRALIAN GENERAL ELEC¬ 
TRIC PTY. LTD. has released informa¬ 
tion on the following semiconductor pro¬ 
ducts. The prices quoted are for up to 
nine units and do not include tax. 

Silicon rectifiers, A390 Series. These 
high-power rectifier diodes are rated at 
400A average forward current with a 
repetitive peak reverse voltage up to 1200 
volts. 

Programmable unijunction transistors. 
D13T1 and D13T2. These are general 
purpose, low power, three-terminal planar 
passivated PNPN devices in standard 
plastic TO-98 packages, and are said to 
offer many advantages over conventional 
unijunction transistors. Price D13T1 $1.10, 
D13T2 $2.38. 

Light detector L14B. This is an NPN 
planar silicon photo-Darlington ampli¬ 
fier. For many applications, only the col¬ 
lector and emitter leads are used. A base 
lead is provided to control sensitivity and 
the gain of the device. Price $2.46. 

Inquiries to Australian General Electric 
Pty. Ltd., 103 York Street, Sydney, N.S.W. 
2000. 


RACAL ELECTRONICS PTY. LTD. 
announces the following appointments. 
Commander A. F. Haggie, O.B.E., former 
Assistant Director of Weapons and Elec¬ 
trical Engineering (Communications) at 
the Navy Office, Canberra, has retired 
from the Royal Australian Navy and 
joined Racal in Sydney for defence liaison 
duties. He spent his entire naval service 
in electronics, being one of the first 
R.A.N. personnel to be trained in radar. 

Mr Richmond Jeremy has been appoint¬ 
ed Technical Manaeer (Systems) of Racal. 
He will be responsible for telecommunica¬ 
tions systems activity in the HF radio 
communications field. He was formerly 
Product Manager with Standard Tele¬ 
phones and Cables Pty. Ltd. at Liverpool, 
N.S.W. As an engineer with STC, Mr 
Jeremy had wide experience in the design 
of HF ISB transmitters and the plan¬ 
ning of HF communications stations. 

AEROTRON INC. has announced its 
entry into the specialised test equipment 
field with the introduction of its Model 
CHT-100 Cable/Harness Tester. This has 
been designed to fill the requirement for 
a low-cost all-electronic cable and harness 
testing device. When a harness is properly 
coupled to the tester, all short circuits, 
open circuits, and transposed wires show 
immediately on the indicator panel. One 
hundred circuits can be tested simul¬ 
taneously. For full details, write to the 
Export Sales Department, Aerotron Inc.. 
24 Scone Street, New York, N.Y. 10004, 
U.S.A. 

TEKTRONIX AUSTRALIA PTY. 
LTD. has announced that work has 
begun on a new two storey building at 
Waterloo Road, North Ryde, N.S.W., to 
accommodate administrative, field engi¬ 
neering, maintenance and general activities 
associated with the company’s marketing 
of Tektronix and Telequipment oscillo¬ 
scopes. 

PHILIPS ELECTRICAL PTY. LTD. 

is now marketing a miniature dictation 
machine, known as the Philips Pocket 
Memo 85. It is only 4|in x 2-5^8in x 
1-3/8in and records on a small tape 
housed in a cassette no bigger than a 
matchbox. The device has a jack for a 
copying cable to allow the recorded 
tape to be transcribed on to a bigger 
recorder for replay. Each side of the 
tape gives ten minutes recording time, 
while the standard 9-volt battery allows 
a total recording time of ten hours. The 
Pocket Memo has a rocker switch for 
stopping and starting while recording. A 
locking button prevents accidental de¬ 
pression when not in use. 

The machine uses 0.15in recording 
tape, and operates at l-7/8in per sec 
with a rewind speed of 85ft in 150 sec. 
The Pocket Memo may be obtained 
from Stott and Underwood Ltd., 254 
George Street, Sydney, N.S.W. 2000, the 
distributors for all Philips dictation mach¬ 
ines in Australia. 


MICRO INSTRUMENT CO., Gardena, 
California, U.S.A., has introduced the 
Series 5200 Memory Voltmeters. These 
instruments measure the peak voltage of 
a single or repetitive pulse and hold this 
reading indefinitely on a front panel 
meter or digital readout until reset. With 
a frequency response from DC to 20MHz 
(to 50MHz on repetitive signals), they 
are invaluable in monitoring random 
occurring transients and other voltages. 
Continuous automatic reset is a feature 
provided to permit the use of these instru¬ 
ments as conventional peak-reading volt¬ 
meters. 

The Model 520IB Memory Voltmeter 
has a voltage range from 0 to 1000 volts 
in six steps (up to 30KV with optional 
probes.) The peak amplitude is displayed 
on a 5in panel meter. AC or DC coupling 
is provided. It can read peak positive, 
peak negative, or maximum peak of posi¬ 
tive and negative. AC and DC analog 
outputs are available for driving recorders, 
digital voltmeters, etc. 

The Model 5201BR is identical to the 
Model 520IB with the addition of an 
integral strip-chart recorder. Reset is 
automatically provided after each tran¬ 
sient. 

The Model 5202 Memory Digital Volt¬ 
meter performs the same tests as the 
Model 520IB, but has a 3-digit in-line 
Nixie tube display. Ranges of 10, 100, 
and 1000 volts are provided. 

The Model 5221 Voltage Memory Card 
is used with an external meter and power 
supplies, and mounts in the user’s equip¬ 
ment. 

The Model 5208 is an integral 8-channel 
version of the Model 5201B for use in 
system applications. Normal output is to 
a multi-channel strip-chart recorder. 

Micro Instrument Co. is represented in 
Australia by J. J. Masur and Co. Pty. 
Ltd., 500 City Road, South Melbourne, 
Victoria 3205, from whom further infor¬ 
mation may be obtained. Q 




CONTINUE YOUR STUDY BY 

CORRESPONDENCE 

Intermediate — Leaving — Matriculation — 
Technical — Commercial — Professional 
— Genera! — 260 Professional Tutors, more 
than 450 subjects. 

Full theoretical (plus short periods of prac¬ 
tical) training to gain officially recognised 
qualifications in 

INDUSTRIAL ELECTRONICS. 
RADIO AND TV SERVICING 
and many other fields. 

Inquiries invited. No obligation. 

ROYAL MELBOURNE 
INSTITUTE OF TECHNOLOGY 
Division of Externa! Studies, 
340 Swanston St., Melbourne, 3000 
34-0234. 34-5702. 


LOOKING FOR A 
BETTER JOB? 

Excellent opportunities are available tor young men with a trade or technical 
background, to be trained for careers as- 

TECHNICAL 

SALES REPRESENTATIVE 

The Representative Field Offers: 

★ EXCELLENT INCOME 

★ SECURITY 

★ ADVANCEMENT TO EXECUTIVE STATUS 

★ FREEDOM 

★ CAR OR CAR ALLOWANCE 


Experience is not necessary, but selected applicants must be prepared to undergo 
an intensive training programme whilst in present employment. 

For further particulars fill in the coupon below and forward to our office in your 
State or alternatively phone for an appointment. 


FRANK W. NAIRN & 

193 Bouverie St., Carlton, Victoria 
Phone 34-4131 

241 Broadway, Sydney, N.S.W. 

" 68-3126 

408 King William St., Adelaide, S.A. 

" 8-4019 


ASSOCIA TES PTY. LTD. 

NAME; . 

ADDRESS: . 

AGE: .OCCUPATION: .... 
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It's easy to do a 
professional job with Letraset 
Dry Transfer Marking Kits 




AMPERES 


jjxusss* 

Igasa 


amplify 

amiricaI 

attenu/ 


ian 


Now, end all forms of tedious marking and labelling, with fast and easy Letraset Mark¬ 
ing Kits. All you need is a ball point pen. Rub down the transfer and the job is done — 
goes on instantly — stays on permanently. 


TERMINAL AND 
CHASSIS KIT 

Contains 24, 3%" x 5" sheets of 
all letter combinations and numer¬ 
als for marking chassis printed, 
circuits and terminal boards, rotat¬ 
ing components, etc. The letters 
are arranged in accordance with 
frequency of use and the numbers 
run from 1 to 209. A separate 
sheet of numerals enables you to 
produce any number you require. 
Complete Kit $4.95 in black or 
white. Separate sheets 21c. 


METER AND DIAL 
MARKING KIT 

This set contains a total of 12 
5" x 7" sheets in black, red and 
white. Sheets include arcs, dial 
patterns, lines, wedges, graduation 
lines, switch symbols, alphabets 
and numerals. Ideal for marking 
standard and special rotating tap 
switches, potentionmeters, proto¬ 
types and specially calibrated met¬ 
er dials. The three colours give 
good contrast on all panels, scales 
and switches. Complete set $4.95 
- Separate sheets 42c. 


TITLES FOR ELEC¬ 
TRONIC EQUIPMENT 

24 sheets in easy-to-handle 3" x 
5" size with multiples of hundreds 
of preset words (ranging from 
AC to ZOOMS) gives you up to 
95% of all electronic panel mark¬ 
ings; including complete panel 
markings, alphabets and numerals 
too. Pages are numbered for order¬ 
ing refills. Complete set, black or 
white $4.95. Separate sheets 21 c. 


* Protective Coating 

Colourless, fast drying and can be used on any surface, protects Letraset Lettering from damaging. $1.35 per can. 


LETRASET 




Electronic equipment dry transfers are made on 
the same principle as internationally used Letra¬ 
set Instant Lettering. Letraset is available in over 
600 sheets of type from 1/8" to 3" high in 
black or white with many sheets available in 
colours or special sheets can be made to your 
own specifications. Use Letraset in the office, 
shop, factory or school for signs, labels, graphs, 
price cards etc. Letraset Instant Lettering gives 
professional results at a fraction of the cost of 
alternative methods. 



(ALL PRICES SUBJECT TO 1214% SALES TAX) 
LETRASET AGENTS THROUGHOUT AUSTRALIA. 


I Letraset (Aust.) Pty. Ltd., 

| 230a Sussex Street, Sydney. N.S.W. 2000. 

| Please send me a Letraset Marking Kit Catalogue. 

I NAME . 

COMPANY . 

| ADDRESS.. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Power Valves 

CARE AND FEEDING OF POWER 
GRID TUBES, prepared by Robert I. 
Sutherland. Published by the Eimac 
Division of Varian, San Carlos, Cali¬ 
fornia. Soft covers, 5*in x 
8£in, 158 pp., photographs, circuits 
and diagrams. Price in U.S. $3.95. 

Despite its slightly humorous title this 
is quite a serious and businesslike little 
text devoted to the design, construction 
and operation of power vacuum tubes or 
“valves.” It has been published by the 
division of Varian Associates which manu¬ 
factures the well-known Eimac power 
valves, principally to serve as a guide to 
the system and circuit designer but also 
as a useful reference for technical college 
and university students and amateur radio 
operators. 

There are six sections, the first two 
comprising an introduction and discussion 
of the various types of power valve, their 
construction and applications. A large third 
section then follows, dealing with electri¬ 
cal design considerations. The material 
is largely orientated towards RF amplifier 
design, and the book includes a transpar¬ 
ent plastic monogram “computer” to aid 
in the design of such amplifiers. 

The fourth section discusses the design 
procedures required for single-sideband 
and other linear amplifiers, while the fifth 
section deals with neutralisation. The final 
section then discusses operating conditions 
and considerations, covering loading and 
drive adjustment, operating voltages and 
currents, balancing, harmonics, shielding, 
cooling and valve-life considerations. The 
book concludes with a bibliography and 
an index. 

The text is written in a brisk but read¬ 
able style, so that despite its modest size 
the book contains a considerable amount 
of very useful and concise information. 
It should therefore prove of considerable 
value to those for whom it was written. 

Our copy came direct from the 
publisher, and no information was sup¬ 
plied concerning local price and avail¬ 
ability. However, we imagine that copies 
will be available from local technical 
bookstores in. the near future. (J.R.) 


Basic Computer Text 

ELECTRONIC COMPUTERS, by J. C. 
Cluley, M.Sc. Published by Oliver 
and Boyd Ltd., Edinburgh. Paper 
covers, 4!in x 7-l/8in, 189 pp., many 
diagrams and circuits. Price in Aus¬ 
tralia $1.15 plus postage 15c where 
applicable. 

A recent release in the “Contemporary 
Science Paperbacks” series, this little book 
is a basic introduction to both analog 
and digital computers. It discusses their 
historical development, their operation, 
their applications and possible future 
developments. It is written in a manner 
which is largely qualitative, and should, 
therefore, be readily understood by both 
educated layman and technical reader 
alike. Although quantitative technical de¬ 
tails are presented here and there for the 
benefit of those with the appropriate elec¬ 
tronic background, they are arranged as 
concise segments which may easily be 
“skipped” by the non-technical reader. 

To this reviewer the book seems to be 
particularly well written, with a smooth 
and concise style, a balanced treatment 


of subject matter and a logical con¬ 
tinuity. While one cannot hope to pre¬ 
sent a comprehensive treatment of this 
important topic in a book of this size, 
it would certainly appear that author 
Cluley has succeeded in producing an ex¬ 
cellent introduction to the field, and I 
would warmly recommend the book to 
all who seek such an introduction. It 
should be of particular value to university 
and technical college students either doing 
computer courses, or becoming involved 
in the use of computers for problem sol¬ 
ving. 

The copy reviewed came from the Aus¬ 
tralian distributors for Oliver and Boyd, 
who are Rigby Limited, and who advise 
that the book may be obtained from most 
large booksellers. (J.R.) 

Induction Motors 

CONNECTING DIAGRAMS FOR IN¬ 
DUCTION MOTORS, by A. C. Roe. 
Published by TAB Books, Thurmont, 
Maryland, U.S.A., 1967. Paper covers, 
5£in x 8iin, 132 pages, comb-bound, 
with 72 connection diagrams and 
several other diagrams, photographs 
and tables. Prke $6.95. 

This book provides wiring diagrams for 
most types of lap-wound induction motors, 
including 4, 6, 8, 10, and 12 pole, delta 
and star types. It also includes data to 
assist in rewinding or reconnecting induc¬ 
tion motors. It covers two-and three-phase 
types, single or dual voltage connections 
for single and/or parallel operation. 

The book is divided into 27 chapters, 
the headings of which are as follows: 

1 — Description of Connecting Diagrams; 

2 — Pole-Phase Groups; 3 — Bringing 
Out Lead Wires; 4 — Use of Schematic 
Diagrams; 5 — Checking for Correct 
Magnetic Polarity; 6 — Identifying Phase 
Coils; 7 — Long and Short Jumpers; 
8 — Use of Equaliser Jumpers; 9 — 
Open Slot Insulated Coils; 10 — More 
on Bringing Out Leads; 11 and 12 — 
Stub Connections; 13 — Insulating Stub 
and Jumper Connections; 14 — Methods 
of Connecting Leads; 15 — Insulation 
Indexing for Motor Coils; 16 — Explana¬ 
tion of Ten and Twelve Pole Diagrams; 
17 — Voltage Changes; 18, 19 and 20 — 
Reconnecting for New Voltages; 21 — 
Voltage Change Calculations; 22 — Effect 
of Voltage Change on Windings; 23 — 
Effect of Over Voltage; 24 and 25 — 
Effect of Under Voltage; 26 —'Recon¬ 
necting for Change in Speed; 27 — Effect 
of Frequency Variation. 

Within its very narrow field of interest 
this book should be most useful. Our 
review copy was supplied by the pub¬ 
lishers. Copies should be available from 
leading technical booksellers. (J.H.). 


Radio Announcing 

THE MAN BEHIND THE MIKE, by 
Hal Fisher* Published by TAB Books, 
Blue Ridge Summit, Pa. 17214, U.S.A. 
Stiff Board covers, 81 x 5iin, 288 
pages. Price in U.S.A. $9.95. 

Although this book purports to be a 
guide for those wishing to consider radio 
announcing as a career, the actual amount 
of practical instruction is lost in a mass 
of padding, much of which is concerned 
with matters which more properly fall 
within the sphere of the industrial psy¬ 
chologist. Apparently the author feels that 
most of his readers have an inbuilt 


inferiority complex which must be dis¬ 
posed of before they can hope to think 
about a career in radio. Considerable 
emphasis is laid on the need for aggres¬ 
siveness in all aspects of behaviour — 
in view of what one has learned from the 
highly competitive atmosphere of the radio 
industry in America, this is perhaps not 
surprising. 

No information is given as to the 
author which qualifies him to write a 
book of this kind, but presumably it 
stems from a long and (relatively) success¬ 
ful career in the radio industry. His 
writing style is intended to be lively and 
exciting — a carryover from his 
announcing style, no doubt — and is 
full of imperatives, capitalised words and 
underlines, and his copy is liberally 
strewn with exclamation marks and ques¬ 
tion marks. 

On the practical aspects of the announ¬ 
cer’s work, considerable emphasis is laid 
on the delivery of commercial announce¬ 
ments, and Mr Fisher evidently knows 
just about every trick in the book. There 
is something vaguely disturbing for the 
person not associated with such matters 
to learn of the techniques employed by 
those using mass media to influence the 
public, but those planning a career in com¬ 
mercial radio will certainly need to know 
what is said here. A separate chapter 
deals with pronunciation and enunciation 
and in my opinion this section could 
easily be expanded into a complete book. 
Other aspects covered include copywrit¬ 
ing, production, ad libbing, and the 
important matter of getting a job and 
keeping it. 

Nobody should fool themselves that 
after reading this book they will be able 
to walk into a job in the radio industry. 
They will, however, have some idea of 
what is required of those who do go 
into the industry and how the experienced 
announcer goes about his task. 

Our review copy came directly from 
the publishers, and as far as we know 
they have no distributor in Australia. In¬ 
tending purchasers will need to make 
arrangements for special indent. (H.A.T.). 

Colour TV 

PRACTICAL COLOUR TV SERVICING 
TECHNIQUES, by Robert L. Good¬ 
man. Published by TAB Books, Blue 
Ridge Summit, Pa., 17214, U.S.A. 
Paper covers, size 81 x 51 in, 291 
pages. Price in U.S.A. $7.95. 

With colour television in Australia still 
only a distant prospect, and since America 
uses the N.T.S.C. system, while Australia 
is likely to have PAL, it might appear 
that this book will be of limited value 
to the Australian reader. Accordingly, 


A.R.R.L. 1968 

A.R.R.L. Radio Amateur Handbook 

1968 EDITION now available. Packed 
with information useful to the amateur 
and professional alike. Contain hund¬ 
reds of photos, diagrams charts and 
tables. $5.85. 60c post. 

MULLARD P.A.L. Colour T.V. Con¬ 
taining circuits and complete explana¬ 
tion of the P.A.L. System. Ideal for 
engineers, technicians and students. 
$2.50. 21c post. 

BASIC ELECTRONICS — 

A PROGRAMMED COURSE 

in 6 vols. $2.00 ea. 21c post. A course 
of training developed for the United 
States Navy. 

By Van Valkenburgh Technical Press 

COLLINS BOOK DEPOT 

361-369 SWANSTON STREET, 
MELBOURNE, 3000 

Opposite PUBLIC LIBRARY 
Phone 32-3787. 
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SELECT YOUR PROFESSIONAL HI-FI! 


Convoy 

— ■ i ■ i m u w ri ril ■ ■■ r ~n—rwg 


FOR SOUND SATISFACTION 


The Sound 
Experts 


COME TO 


A complete range to suit your exact requirements 


PEERLESS SPEAKERS 

Now available the famous Peerless 
12in Coaxial Speaker. This profes¬ 
sional speaker is far superior to other 
speakers twice its price. Hear it now! 

With full range of tweeters and mid¬ 
range — also 15in woofers. 

Don’t forget our exclusive range of 
Peerless Professional Hi-Fi speakers. 

They are on line for you to see and 
hear. 

CONVOY'S Specialised Hi-Fi Service Centre 

Obtain expert service for your Hi-Fi equipment, 
amplifiers, turntables, tape recorders, P.U. arms 
and heads, speakers in our specially equipped 
service department, staffed by professional experts. 
Trade enquiries are welcome. 


SONY TAPE RECORDERS AND DECKS 

The TC530 is just one of the new Sony range of the most 
advanced Hi-Fi Tape Recorders. They incorporate full 
bass and treble control, high power output, advanced 
recording and control techniques, easy to operate. Hear 
them in operation. 

SPECIAL ACCESSORIES 

Now available, adaptor cords with plug conver¬ 
sions for all popular audio connections, as well as 
an extensive range of standard accessories. 


CONVOY INTERNATIONAL Pty. Ltd. 449 KENT STREET, SYDNEY 



Perfection in every detail means overall 
perfection and complete satisfaction. Start 
at the stylus and work back along the arm 
and you will find that B & O (the Danish 
firm of Bang and Olufsen) have indeed 
achieved perfection all the way. The result 
is an item of simplicity and elegance which 
performs wihout fault under all conditions. 

The essential features are: — The stylus 
is clearly visible so that it can be checked 
for cleanliness and can be lowered exactly 
in the required groove of the record. The 
stylus has a diamond tip with ideal mass 


and compliance and is arranged for true 
15 degrees playing. Stylus replacement is 
simple and low co3t. The cartridge can be 
easily removed from the arm simply by 
unplugging. Opposed coils in the cartridge 
give cancellation of hum and an anti- 
magnetic shield gives a further protection 
from hum. There is no headshell and the 

light, aluminium arm is completely devoid 
of all detectable resonances. The arm is 

mounted to give very low friction and 

stylus pressure is by spring only (not by 

excess weight). An inbuilt anti-skating auto¬ 


matically gives correction at all points across 
the record and at all stylus pressures. 

Why pay more when you can fit the 
international design winning B & O STL 15 
degrees Arm with famous eliptical SP 9 
cartridge for a Retail Price complete of 
$64.78. Oil damp pick-up lift is optional 
at $12.33. 

Any leading Hi-Fi dealer can procure an 
STL arm for you from the Sole Australian 
Agents:— 

* Based on new exchange and duty 
rates. 


Co.Fe.p^ INSTRUMENTS Pty.Ltd.. B Railway lialk. Camberwell. Vic.. 821258 
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before commenting on the book’s con¬ 
tents, it seems appropriate to point out 
that the gap between the N.T.S.C. and 
PAL systems is by no means large, and 
to suggest that those likely to be con¬ 
cerned with servicing of colour sets 
should not be caught out when a service 
begins here. 

The obiect of the book is plain — it is 
to help the practising serviceman in the 
diagnosis and correction of faults. It is 
an essentially practical book. Right from 
the first page it discusses faults and cir¬ 
cuits on the serviceman level. It is this, 
perhaos, that is the weakness as far as 
the Australian reader is concerned — it 
discusses circuits with which he is not 
familiar. 

For the reader who has no previous 
knowledge of colour TV circuits, then, 
the book is likely to be of little value. 
Those who have already taken the trouble 
to learn and understand colour television 
circuitry, on the other hand, should find 
this text interesting and informative. The 
ten chapters are: Chroma tips and coun¬ 
termeasures — Sync and AGO trouble¬ 
shooting — Chroma and IF alignment — 
Troubleshooting horizontal sweep and high 
voltage circuits — ADG (Automatic De- 
Gaussing) and power supply circuits — 
Colour TV convergence problems and 
cures — Use of the square wave genera¬ 
tor — Testing printed circuits — Portable 
TV troubles and solutions — Solid-state 
circuit tests. 

As was mentioned earlier, the subject 
is treated in a practical manner, with dis¬ 
cussion of the faults which can occur 
and actual case histories culled from 
field experience. It is interesting to note 
that although the familiar test instruments 
used for black and white television still 
play a part in colour servicing, speedier 
and more efficient work can be done 
using the more specialised instruments 
developed for colour TV — mainly the 
vectorscope for testing colour saturation 
and the colour bar generator for putting 
a pattern of colour bars on the picture 
tube. A pulse generator and double beam 
oscilloscope are also recommended by the 
author. 

The book has numerous illustrations 
and circuit diagrams, including a fold 
out with two complete set circuits and 
four pages in colour illustrating typical 
faults. The author’s style is clear and easy 
to follow, and unnecessary wordage has 
been scrupulously excluded, so that the 
maximum useful information is packed 
within the available space. 

Our review copy came directly from 
the publishers. We have no information on 
local availability but it should be possible 
to obtain copies through technical book¬ 
sellers. (H.A.T.). 

Aerial Handbook 

AERIAL HANDBOOK, by G. A. Briggs 
with R. S. Roberts as Technical Edi¬ 
tor. Published by Rank Wharfedale 
Ltd., Bradford, Yorks., England, sec¬ 
ond edition 1968. Semi-stiff covers, 
5iin x 8Un, 176 pages with many 
illustrations. U.K. price 15/- (cloth 
bound library edition 22/6). 

When the first edition of Aerial Hand¬ 
book was sold out, a second edition was 
delayed until plans for colour television 
and multiplex stereo in Britain had matur¬ 
ed. Both subjects are adequately covered 
in this revised edition. G. A. Briggs, who 
is a well-known author of audio publica¬ 
tions, wrote this text after rewriting an 
earlier book when he realised that the 
subject of aerials was too large to include 
in a general audio book. The technical 
editor is again Mr R. S. Roberts, who is 
Technical Consultant to Antiference Ltd., 
of U.K., and also Principal Lecturer, 
Department of Telecommunications, Nor¬ 
thern Polytechnic, London. 

The treatment of the subject is stated 
by Mr Roberts in his Introduction: “The 
firm mandate from Mr Briggs still pre¬ 


vails (‘No mathematics; layman’s lan¬ 
guage’) and again the technical style may 
raise the eyebrows with, perhaps, a smile 
on the face of the aerial engineer.” 

While not providing enough information 
for the design of a TV aerial, the book 
does explain the principles involved with 
the object of helping to obtain the best 
possible reception. As it has been written 
for British readers, the practical illustra¬ 
tions are of somewhat limited value to an 
Australian reader. 

The contents of the book are as fol¬ 
lows: Chapter 1 discusses the general 
principles of radio transmission, modula¬ 
tion and aerials, and lists the common 
frequency bands. Chapters 2 and 3 are 
rather short and extend the principles to 
the long, medium and short wave bands. 
Chapters 4 to 6 discuss VHF and UHF 
propagation as applied to VHF FM and 
stereo broadcasts in the U.K., and to the 
VHF and UHF television transmissions, 
including colour TV. The commonest 
types of aerials used in each band ere 
illustrated, while Chapter 7 discusses in¬ 
door aerials and their limitations, with 
illustrations of typical models. 

Diplexers, multiplexers and splitters, 
which are uncommon in Australia, are 
reviewed in Chapter 8. Boosters and 
attenuators are covered in Chapter 9 with 
the object of assisting the user to obtain 
a reasonable voltage level at the receiver 
input. The subject of aerials used with 
transmitters is discussed in Chaper 10. 
This chapter, by Michael Foster of the 
B.B.C., has been brought up to date and 
includes information on aerials for stereo 
and colour TV transmissions. Chapter 11 
looks at relay and communal systems, 
including pay TV. The final chapter is of 
general interest, and is in question and 
answer form. 

Aerial Handbook makes interesting 
reading, and should be of assistance to 
the layman who wants to know some¬ 
thing about the various aerials associated 
with broadcast reception. Our copy was 
supplied by the publishers, but copies 
should be obtainable from all technical 
booksellers. (J.H.) 


LITERATURE—in brief 

TECHNICAL NEWS BULLETIN, Vol. 
52, No. 1 (January, 1968) includes the 
following articles: NBS Studies Fire Safety 
of Apartment Units; Static Fatigue of 
Glass Investigated; Slush Hydrogen for 
Rocket Use; Conference and Publication 
Briefs; Atomic Second Adopted as Inter¬ 
national Unit of Time; Standards and 
Calibration; NSRDS News; Standard Ref¬ 
erence Materials; Publications of the 
NBS. 

Technical News Bulletin is published 
by the National Bureau of Standards. 
U.S.A., for an annual subscription of 
SUS2.25 (single copies 15c). Inquiries to 
the Superintendent of Documents, U.S. 
Government Printing Office, Washington, 
DC 20402. 

NATIONAL BUREAU OF STAN¬ 
DARDS, U.S.A., has announced the fol¬ 
lowing publications which may be obtain¬ 
ed from the Superintendent of Documents, 
U.S. Government Printing Office, Washing¬ 
ton, D.C. 20402. Remittances must be 
U.S. exchange and should include an 
additional one-fourth of the publication 
price to cover mailing costs. 

Protection Against Neutron Radiation 
up to 30 Million Electron Volts. Nation¬ 
al Bureau of Standards Handbook 63, 
reprinted with corrections, April, 1967. 
88 pages, 10 tables, 17 illustrations. Price 
40c U.S. 

Second Breakdown in Semiconductor 
Devices—A Bibliography, by Harry A. 

Schafft. National Bureau of Standards 
Technical Note 431, issued October, 1967. 
40 pages, price 30c U.S. 

Tabulation of Data on Microwave 
Tubes, by J. K. Moffitt. National Bureau 




EXPERIMENTS 


ONLY $1.00 EACH 


The FUN way to 

BASIC 
SCIENCE 


NEW! LOW-PRICE 

FUTURE 


add 10c for postage to 
Dept. E, 

MODERN SCIENCE SUPPLIES, 

Box 3702, G.P.O., Sydney. 2001. 
or the Education and Knowledge Shop, 
141 York St., Sydney, (just a few doors 
from Town Hall). 

Melbourne readers should call at Collins 
Book Depot Pty. Ltd., 361 Swanston St., 
Melbourne. 

Make sure NOW that yoe get FREE ail our latest 
Modern Science news and reports by joining 
our mailing list. Send name and address with 
20c for 80-page illustrated catalog of all our 
exciting items: Fun through Hobbies, Science, 
Astronomy, Microscience, Arts and Crafts, New 
Math, Scale Models, Games for Thinkers, Com- 
puter Fun, etc. etc. & etc. Modern Science 
Supplies for the FUN WAY of LEARNING. 


All brightly blister-packaged com¬ 
plete with easy-toread-and*follow 
information, instructions and dia¬ 
grams. 

The five kits with which you are the 
practising scientist: 


1. MAGNETISM 

The kit of six detailed 
“studies" that introduce 
you to the powerful, 
invisible “magic" force 
of Magnetism. 


2. THERMAL 
ENERGY 

The kit of five unusual 
experiences that open the 
door to the science of heat 
—what it is and what it 
does. 


3. BASIC 
CHEMISTRY 

The kit of four exciting 
experiments introducing you 
to the wonders of modem 
chemistry. 


4. ELECTRO 
MAGNETISM 

The kit of six interesting 
practical projects with 
Electro-Magnets and basic 
Electro-Magnetic power. 


5. FOOD 
CHEMISTRY 

The kit of five basic prac¬ 
tical food and chemistry 
sample tests in the practice 
of modern food chemistry. 
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Experts say this is 
one of the best turntables 
in the world 



Too bad everybody doesn't know that 


THOR|N5 


TD-150A 


Available with arm as model TD-150A (illustrated) or without arm as model TD150 

In the Thorens TD-150A, the tone arm and turntable have a unified 
suspension, minimising vibration and acoustic feedback. Speeds of 
33-1/3 and 45 r.p.m. are derived from a Thorens double motor on a 
single rotor shaft, turning at the unusually low speed of only 425 rpm. 
The result is completely silent and absolutely precise operation. Such 
factors as rumble and wow are virtually eliminated. An exclusive 
low mass, plug-in shell, adjustable vertical tracking angle, pneumatic 
tone arm cueing or lowering device, a handsome slim line chassis are 
among the many features that make this instrument a proud possession 
for any enthusiast. 

THE PERFECT MATCH-MATE for the Thorens TD-150 turntable 
is the BEST pickup arm in the world the SME-3009. Match this 
combination with a SHU RE magnetic cartridge of your choice and 
you have a really top combination player unit. Send for details today 
and an Arrow quotation (A.Q.) 

For those who desire only the very best we have available the unbeat¬ 
able Thorens TD-124 series II turntable. Match this with an SME 
arm and SHURE cartridge and you have a player that is undoubt¬ 
edly the very best available today! 

Perhaps you may prefer the new ORTOFON RS212 arm or the new 
Thorens TPM? We can accommodate you no matter what your choice 
may be. 

Don’t delay — send now or call in for your “AQ” (Arrow Quotation). 
Quality is never cheap but our prices will be a surprise for you! 




NOW AT 


342 Kent St. 
’SYDNEY 
29-8580 


Opposite 2 UW between KING & MARKET Sts. 


of Standards Handbook 104, issued Sep¬ 
tember, 1967. 152 pages, price $US1.25. 

“Life Cycling” Test on Several Strain 
Gauge Pressure Transducers, by Paul S. 
Lederer. National Bureau of Standards 
Technical Note 434, issued October, 1967. 
20 pages, price 20c U.S. 

Disclosures on: Autosort — an Auto¬ 
matic Collating and Sorting Machine; Op¬ 
tical Heterodyne Refractometer; Liquid 
Metering Pump; Stable Wideband Relaxa¬ 
tion Oscillator Using Three Inverting Am¬ 
plifiers; and Seat Belt Webbing Abrasion 
Resistance Testing Machine, edited by 
David Robbins and Alvin J. Englert. 
National Bureau of Standards Technical 
Note 437, issued November, 1967. 27 
pages, price 25c U.S. 

EMERSON AND CUMING INC., 

Canton, Massachusetts, U.S.A., has pub¬ 
lished a four-page brochure, suitable for 
notebook or wall mounting, which des¬ 
cribes the Eccobond line of conductive 
adhesives together with the Eccocoat line 
of conductive coatings. Listed in tabular 
form are the important features of the 
material such as mix preparation, consis¬ 
tency, and curing conditions. Also includ¬ 
ed are certain of the cured properties such 
as volume resistivity, maximum service 
temperature, bond strength, and thermal 
coefficient of expansion. 

The text gives a concise description 
of each product with the emphasis on 
the type of application each is designed 
for. Photographs illustrate some of the 
many uses for these materials. The Aus¬ 
tralian agent for Emerson and Cuming is 
Wm. J. McLellan and Co. Pty. Ltd., The 
Crescent, Kingsgrove, N.S.W. 2008. 

NEW TECHNOLOGY, No. 15, March, 
1968, includes the following .articles: 
American pointers to profitability; Sim¬ 
plifying the use of NC machine tools; 
Torry aids thaw in fish industry; Statistical 
Indicators; News. New Technology is pub¬ 
lished by the U.K. Ministry of Technology 
and the Central Office of Information. It 
is obtainable free of charge on applica¬ 
tion to the Central Office of Information, 
Hercules Road, Westminster Bridge Road, 
London SE1, England. 

JOURNAL OF RESEARCH OF THE 
NATIONAL BUREAU OF STAN¬ 
DARDS, is published by the N.B.S., 
U.S.A., in three sections. Section A, 
Physics and Chemistry, is published six 
times per year for a subscription of 
$US5.00 ($1.00 per copy). Section B, 
Mathematical Sciences, is published quar¬ 
terly at $US2.25 (75c per copy). Section 
C, Engineering and Instrumentation is 
also published quarterly at $US2.75 (75c 
per copy.) Inquiries and subscriptions 
(which must be in U.S. exchange and 
include an additional one-fourth for post¬ 
age) to the Superintendent of Documents, 
U.S. Government Printing Office, Washing¬ 
ton D.C. 20402, U.S.A. 

STANDARDS ASSOCIATION OF 
AUSTRALIA has published the 1968 
annual list of Australian and International 
standards. Nearly 1500 S.A.A. publica¬ 
tions, 550 International Organisation for 
Standardisation recommendations, and 250 
International Electrotechnical Commis¬ 
sion publications are listed. Each Aus¬ 
tralian standard has a summary of con¬ 
tents included. An additional feature this 
year is a 12-page alphabetical subject 
index to the international publications. A 
23-page index is provided for the S.A.A. 
publications. 

The association has reprinted the cur¬ 
rent (1961) edition of the S.A.A. Wiring 
Rules with all published amendments 
(Nos. 1 to 8) incorporated in the text. 
Another basic electrical industry docu¬ 
ment has been reprinted with published 
amendments incorporated — AS C100, 
Approval and Test Specification for Defi¬ 
nitions and General Requirements for 
Electrical Materials and Equipment 
(Amendments Nos. 1 to 7 incorporated.) 
The specifications for electric bread 
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oasters (C101, with 12 amendments) and 
dugs and plug sockets (Cl 12 with 5 
imendments) have also been reprinted to 
ncorporate the amendments. 

The association has issued amendments 
o basic Australian Standard spectfica- 
ions relating to electrical equipment for 
ise in hazardous locations. The standards 
ire AS C98, Flameproof Enclosure of 
Electrical Equipment — Amendment No. 
, and AS C358, Dust-Excluding Ignition- 
> roof Enclosure of Eleotrical Equipment, 
— Amendment No. 2. Among amended 
lauses of C98 is the clause specifying 
he electrical performance of equipment 
vithin the enclosure, while a new clause 
las been added to specify a temperature 
ise test. The amendment to C358 intro- 
luces altered requirements for gasketed 
oints and illustrates several acceptable 
irrangements using O seals; a thermal 
>hock test has been added. 

Copies of these publications and amend- 
nents may be obtained from the Head¬ 
quarters of the Standards Association, 80 
\rthur Street, North Sydney, N.S.W. 2060, 
yt from offices in all capital cities and 
Newcastle. The prices are: 1968 List of 
Australian Standards, $1.20; S.A.A. Wir- 
ng Rules $3.50; C100, $2.00; C101, 60c; 
Cl 12, $1.00; amendment No. 2 to C358, 
20c. Amendment No. 1 to AS C98 is 
ivailable without charge. 

MEASUREMENT NEWS January/Feb¬ 
ruary, 1968, the new products guide pub¬ 
lished by Hewlett-Packard Australia Pty. 
Ltd., features the following items: 8690A 
Sweep Oscillator; 8051A Loudness Analy¬ 
zer; 7858A and 7878A Fluid Recording 
Systems; 181A Oscilloscope; 3461A 
AC/Ohms Converter-Preamplifier; 852A 
Variable Persistence Display Section for 
use with 855IB Spectrum Analyzer; 745A 
AC Calibrator. Inquiries to the company 
at 22-26 Weir Street, Glen Iris, Victoria 
3146. 

TECHNICAL NEWS BULLETIN, 
Vol. 52, No. 2 (February, 1968) publish¬ 
ed by the National Bureau of Standards, 
U.S.A., includes the following articles: 
Detonation danger near antennas measur¬ 
ed; NBS evaluates temperature sensors for 
air moving in ducts; Piston gauge deve¬ 
loped for high-pressure measurements; 
Nuclear quadrupole resonance gives accu¬ 
rate low-temperature thermometry; Oxygen 
adsorption affects photoelectron yield in 
the vacuum ultraviolet; Standards and 
calibration; Chromatographic analysis of 
dyes in paper; Conference and publica¬ 
tion briefs: Sauter named Clearinghouse 
Director; NSRDS news; Standard refer¬ 
ence materials; and Publications of the 
NBS. 

Technical News Bulletin is available for 
an annual subscription of $US1.50 (15c 
per copy) from the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, U.S.A. 
Remittances should be in U.S. exchange 
and should include an additional one- 
fourth to cover mailing costs. 

HEWLETT-PACKARD JOURNAL, 

Vol. 19, No. 6, February 1968, includes 
the following articles: a Precision solid- 
state Television Picture Monitor; Counting 
CW and Pulsed Frequencies to 18GHz 
using new transfer oscillator and fre¬ 
quency converter plug-ins; the Adoption 
of the “Atomic Second” by the thirteenth 
General Conference on Weights and 
Measures in Paris during October 1967. 

Inquiries should be directed to Hew¬ 
lett-Packard Australia Pty. Ltd., 22-26 
Weir Street, Glen Iris, S.E.6, Victoria, 
3146. 

TECHNICALITIES, March 1968, the 
new products magazine of Tecnico Elec¬ 
tronics Pty. Ltd., includes the following 
items: Unimold Laminated Cabinets, 

Shells. Use of a Lock-in Amplifier for 
Detection and Measurement of Light Sig¬ 
nals, From Princeton Applied Research 
Corporation, 1967. Princeton Applied Re¬ 
search Tuned Amplifier/Oscillator Model 


110. X-Y Digital Data Reader from 
P.C.D. Ltd. Pacific Measurements Inc. 
Model 1001 C.R.T. Display Converter; 
Model 1002 Logarithmic Converter; 
Model 1008 AC/DC Converter. 

Inquiries should be directed to Tecnico 
Electronics Pty. Ltd., Carrington Road, 
Marrickville, N.S.W. 

S.F.D. LABORATORIES INC„ a Var- 
ian subsidiary company, Union, New 
Jersey, U.S.A., has published a 26-page 
booklet entitled “Introduction to Pulsed 
Crossed-Field Amplifiers.” The booklet 
provides a general and qualitative descrip¬ 
tion of the behaviour of CFA tubes 
from the user’s point of view rather than 
that of the tube designer. Supported by 
37 graphs, charts and illustrations, the 
text describes how the CFA provides 
bandwidth comparable with a travelling 
wave tube at low to moderate gain levels. 
Chapters of the booklet discuss the tube’s 
transfer characteristics, its use as an RF 
and as a DC circuit element, the emission 
process of the cathode, and typical per¬ 
formance characteristics with examples 
and limitations. 

To obtain a copy of this booklet, write 
on company letterhead to Varian Pty. 
Ltd., 38 Oxley Street, Crows Nest, N.S.W. 
2065. 

MARCONI INSTRUMENTATION, 

Vol. 11, No. 3, December, 1967, includes 
the following articles: PCM Link Main¬ 
tenance — describes a method of detect¬ 
ing bipolar violations and of testing signal 
regenerators; MF/HF Solid-State Signal 
Generator now has FM — introducing 
the TF 2002AS Signal Generator; Fre¬ 
quency Measurement of Quartz Crystal 
Oscillators — discussing performance 
characteristics and measurement tech¬ 
niques; Monochrome and Colour Tele¬ 
vision System Measurement — the use of 
a combined luminance and chrominance 
sine squared pulse and bar signal. Marconi 
Instrumentation is a complimentary maga¬ 
zine produced by Marconi Instruments 
Ltd., St. Albans, Hertfordshire, England, 
to whom ail inquiries should be addressed. 

MULLARD OUTLOOK, Vol. 11, No. 
1, Jan.-Feb., 1968, includes the following 
articles: Integrated Circuits; Channel 
Multipliers Probe Auroral Secrets; A Light 
Operated Relay; Fluorescent Lamp In¬ 
verter; Interesting Design Circuits; Stereo 
10-10 Transistor Power Amplifier; Silicon 
Transistor Audio Circuits. Also with 
this issue is a Table of Contents for 
Volume 10, 1967. Mullard Outlook is 
published by Mullard-Australia Pty. Ltd., 
35-43 Clarence Street, Sydney, N.S.W. 
2000, and is available by annual sub¬ 
scription of $2.10 or 35c for individual 
copies. 83 


GET YOUR 
AMATEUR LICENCE 

Classes for the year 1968 will 
start on 15th February, 1968 to 
cover all phases of the Ham 
Licence. 

Correspondence Courses are 
available through the year. 

All inquiries to the 

COURSE SUPERVISOR, 
W.I.A. 14 Atcheson St., 
Crow's Nest, N.S.W. 


SIMPLIFY 
INTRICATE 
WORK with 



‘1000’ RANGI 
PECIAL PURPi 


y I Designed 

~ / specifically for 

W instrument and 

f electronic tech- 

f nicians to handle fine, 
precision work, the 
Elliott-Lucas 4%" size 
‘1000’ series is available 
in Box Joint or Single 
Joint Tools. All bright 
lish, in individual Display 
Packs or in Plastic Tool 
>11 sets of three or six. 


DIAGONAL 

CUTTING 

NIPPERS 


SNIPE NOSE PLIERS 


SNIPE NOSE SIDE 
CUTTING PLIERS 


FLAT NOSE PLIERS 


ROUND NOSE PLIERS 


END CUTTING 
NIPPERS 


Australian Representatives: 

THOMAS 
C. BROWN 

& CO. PTY. LTD. 

Sydney • Melbourne • Adelaide 
Brisbane • Perth 
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(£11/17/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. 

Post and packing N.S.W., $L25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

Wt have purchased the rcstufor and condenser stock of manufacturers Including S.T.C. and Stromberg-Carlson who have ceased the mans* 

facture of television and radio receivers and can offer the same at le ss than 25 per cent of list price. 

The resistors are mainlv I.R.C. and Morganite in values from 200 ohm. to 5 meg. in Vi, 1 and 2 watt ratings and include some wire 
wound resistors. 

List price, $9.0(1 ocr 100. Oar price, $2.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic In standard values. 

List price, $11 per 100. Our price, $2.00 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 

List price. $12 per dozen. Our price, $2.50 per dozen. Post and pocking. 25c extra. 

CfiCC For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

rnce Valve Type 6U7G, 6X50T or IT4. 


SPECIAL — OFFER 

Complete KIT for TRANSISTOR t PORTABLE $17.50 

The complete kit of parts for the transistor six include* »ix transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed in attractive plastic case as Illustrated, 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30, 


0 ** 



POWER TRANSFORMER 

Pria. 14,V Sit. 3M .oil, ■ aide. M M.A. On, 4.3V, on* 3V Pit. 
$2.75 Pott N.S.W. 40c, Interstate Sic. 


72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS 

New Selenium Rectifier*, 4 or 12 volt at 4 amp., $2.75. Post, N.S.W., 26ci 
Interstate. 20c. Transformer for above rectifier tapped for 4 to 12 volts, 
$4.75, Post, N.S.W., 75cj Interstate $1.00. 

At abovt, 4 or 12 volt, at 2 amp., $2.75. Post. N.S.W., 3J«i Interstate, 4fe. 
Transformer for above. $3.75. Po#t, N.S.W., 35ci Interstate, 4Sc. 


TRANSISTORISED SIGNAL INJECTOR, $5.50 

A. MUST FOR QUICK TROUBLE SHOOTING Using 
TWO Transistors, complete with instruction sheet and 
battery. Post free. 


NEW VALVES AT BARGAIN PRICES 


«07 . $1.75 

1C7G . 30c 

1O0GT . 93c 

IKfG . 40c 

1K7G . 40c 


3Q4 . 

. 75c 

6H6G . 

... 35c 

6SS7 equiv. 

6SK7 15c 

3S4 . 

. $1.00 

6K7G . 

45e 

0U7G . . 

. 45c 

0V4G . 

. $1.00 

«K$G . 

Ofc 

6X5GT . .. 

. 75e 

6BS ... 


6SA7GT . 

.... 93c 

7C7 . 

. 35e 

4CIG . 

. 10c 

4SJ7 . 

.... 90s 

12AT7 . 

. $1.00 


1LSG 

12A6 

12SK7 

12SKS 

12S1I7 


fSc 

SOc 

00c 

10c 

SOc 


1P5G . 



•66 . 

934 

. 1.50 

25c 

1QSG . 

1T4 . 


Please add postage on all valves. 

955 . 

EK32 . 

..... 25c 

. 6*c 


HEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1,500 

A.C.V. 1.5, 15. 50, 150, 500, 1,500. 

D.B. — lOdb to + 60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 



NEW 240V ELECTRIC MOTORS j 


3300 R.P.M. can be sup* 
piled with or without 
4-speed reduction mech¬ 
anism. Size 3W* x 2*4 
3 Vi, Including spindle. 


$2.75 



New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V.W. and 
6 low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


NEW IMPORTED 4" P,M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 
Post and packing 30c extra. 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


NEW MIDGET POWER TRANS. $3.25 

40mA prim., 240v. See 225 x 225 with 
6.3v Fil. Winding. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 


Postage and packing N.S.W., 
Interstate, 45c. 


35c. 


30mA 240v Prim. 
Fil. Winding. 


$3.25 


Pottagct N.S.W.. U«i 
Interstate 49c. 

150 x 150v. Sec. with 4.3v 

Postages N.S.W., 10c. 
Interstate 35c. 


NEW B.S.R. TAPE DECKS 

These new 3-spced B.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35. 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


130 


ELECTRONICS Australia, May, 1968 


A 






























































SPECIAL PURCHASE-NEW B-S.R. TAPE DECKS 
SUPPLIED WITH KIT OF PARTS FOR MONO PRE-AMP 

\ These New B.S.R. single speed (34in) Tape Decks are fitted with Bradmatic 
two-track heads and will take spools to 54in. With each deck is supplied 
* a mono transistor pre-amp kit as advertised separately on this page. Circuit of 

pre-amp is supplied. Post and Packing Extra—N.S.W. $1,25; Interstate $1.75. 



$30.00 


NEW ENGLISH and AMERICAN TRANSISTORS AT 1/4 LIST PRICE 

PACKET OF 12 FOR $3.00 


Ideal for the experimenter or service man. 

Each package of 12 contains 3 of each of the following types. 


Mazda XA101. 
Texas 2N1108. 
Texas 2N1111. 
Texas 2N1110. 


Equivalent: 


OC45 R.F. Transistor. 
OC44 OSC. Transistor. 
OC75 General purpose 
OC45 R.F. Transistor. 


THESE TRANSISTORS 
CAN BE SUBSTITUTED 
FOR MANY OTHER 
TYPES. 

Post and Packaging 10c 
extra. 


New Hi-Fi Sound 
Recording Tapes. 
AH Mylar Base. 


X 150ft.. 60c 

x 225ft. 75c 

.... 85c 


’ x 300ft 
x 300ft , 
x 600ft 
x 600ft . 
x 900ft . 


85c 

1.75 

1.50 

2.00 


T x 1200ft.3.00 

7” x 1800ft.3.75 

Post and Packing, 

25c extra. 


LEADER SIGNAL 
GENERATOR LSG11 

240V A.C. operated, 6 band 
120K.C to 390 Megs. Pro¬ 
vision for crystal. Post 
N.S.W., 75c; Interstate, $1.25. 

$34.00 


USED HIGH SPEED 240V. 
AC/DC MOTORS 

These 240v. A.C. or D.C. 
motors are 1/8 H.P. with a 
speed of 7,000 R.P.M, and 
are ideal for small drills, 
grinders, etc. Dimensions, 
5iin x 3*in, with 5/16in 

spindle.$3.75. 

Post, N.S.W., 50c; Inter¬ 
state, 85c. 


Switches for Hi-Fi 
Equipment Etc. 


* 


ROTARY SWITCHES 
SINGLE 

Bank II x 1 or 5 x 2, 69c 
2 Bank 5x2.. . , $1.20 
Rocker Type D.P., D.T., 
50c. 

Post and Packaging 
15c extra. 


BOOKSHELF 

NEW 

SPEAKERS 

Uses 6” Magnavox Dual 
Cone Speaker plus 3TC. 
Tweeter with cross-over con¬ 
denser. 

Dimensions “ ^ : 

14” x 8” x 9” 

deep. 


$17.50 


Post and Packing 
Extra. 

N.S W. $1.50. 
Interstate $2.00. 



THE NEW CQLIARO 3-SPEED 4 TRACK 

TAPE DECKS 



The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 


3-speed 1%, 314, 714. • Pause control. • Takes 71n spools. 
• Simplified controls, 4 Tracks, $55. OSC Colls, $1.50. 


NEW 4" 

EXTENSION SPEAKERS 


4” ipMknt am atowatod Is 
plMtle cabinete writable for Me m 
intercom, salt# or oxtesrfoa tpeokerv. 
Fitted wit* twite* and volame control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$5.00. Poet and Packing* NJS.W., 
4Se. Interstate. 00c. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SU I TAB LI FOB USB WITH THI COLLADO OB BIB. TATI DICKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parte including transistor! mono $7.50, stereo 013.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape beads. 




29 WATT.$53.75 

17 WATT.$43.79 

Post Extra on 17 Watt. 
N.S.W., $1; Interstate. $1.50 
29 Watt by Rail or Air. 

Too Heavy for Post 


NEW 17 & 25 WATTP.A. AMPLIFIERS 


The 25 Watt Amplifier uses S valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing faculties and tone controL 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

$7.75 
$5.75 


12in speaker for above (10 watt) . 
Crystal Microphones for amplifier 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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m RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000. PHONE: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


CSTABLISHKD If47 


CITIZENS BAND CRYSTALS 
To suit Japanese Walkie-Talkies and Trans¬ 
ceiver*, P.M.G. Approved Freq. 27.240 Me. 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Subminiature V4" pin apacina 27.240 
or 26.785. *3.90 tack, or $6.50 a Pair. 
HC1B/U Miniature W pin spacing, 27.240 or 
26.785, $3.50 each or $6.50 a Pair. (HC18/U 
also available with flying leads.) 


MULTIMETER Model 20011 
20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications; 

DC volts; p-5 
25, 50. 250, 
500, 2,500. 
AC volts; 0-10. 
50, 100. 500, 
1.000. 

DC current; 
0-50 uA; 25, 
250mA. 

Resistance: 0-60 
K ohms; 0-6 

met. 

Capacity: 0.01 
0.3 uF; (at 
AC 5v); 
0 . 0001 - 0.01 
UF. (at AC 
23dv). 

Decibel: Minus 
20 db plus 
22 db. 

Output range: 0-10. 50 100. 500, 1,000. 

Battery used: UM3 1.5s, 1-plece. Dimensions: 
m z 4V4 x min. 

Pike $11.25, lac. tax. Post free. 

Complete with Internal battery, testing leads 
and prods. 



WAXJdE-TAUaX 
TRANSCEIVERS CITIZENS BAND 

"TOKAI" Model TC-911, 9 Transistor, Super- 
hetrodyne, Crystal Locked, individual speaker 
and Microphone, PMG approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 miles in open 
country. p r j C0 $7 0 0 pair SPECIAL 

JUST ARRIVED! “NIKKA” 14 TRANSISTOR. 
1 WATT TRANSCEIVERS. Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, squelch control, R.F. 
Stage, All Metal Construction. NORMALLY 
$ 220 . 

OUR PRICE* _ $175.00 a Pair, 

Case. 


TURNTABLE BASES 

Unpolished, to suit GARRARD, BALFOUR, 
PRINCESS, DUAL 1010, 

$ 8 . 00 . 

All Channel Transistorised TV Antenna 
Boosters. 

$10 each. Pest 90c. 

SWR METERS Model KSWlt 



SPECIFICATIONS* 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE* $19, tec. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DB, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSB 
Reception, Large Tuning and Bandspread Dials 
for Accurate Tuning, Automatic Noise Limiter, 
Calibrated Electrical Bandspread. “S M Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 

S/N R ‘ U °- $175 

TRADE-IN ACCEPTED. 


FERROCART POCKET MULTIMETER 
Model PT34 


300 uA movement. 
AC and DC voltages' 
0-10, 0-50. 0-250. 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 


Size x 2V* x m inches. 
PRICE* $5*75 Complete with leads. 



SPEAKERS AND TRANSISTOR PARTS 

2Win 8 ohm. $1.50. 

4in 8 ohm. $2.25. 

Miniature, Win 5000 ohm. Switchpot . . 65c 
Miniature 3/8in 5000 ohm. Switchpot .. 65c 
PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF . $1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Coils. 75c 

455 K/c IF. Transformers. Miniature (Ducon 
type). 1, 2, 3, 75c each, or $2-3. 

Driver Transformers, 8000/3000 ohms .. $1.00 
Output Transformers 480/8 ohms .. .. $1.30 

Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal, Hi-imp. Med. Plug 60c each 

TRANSISTOR AND DIODE SPECIALS 
2SA 29 equals OC44N. 2N410 equals OC45N. 

2N218. 

ANY TYPE, 50e each or 5 for $2. 

SILICON RECTIFIERS 
50 p.i.v. 750 Ma. 50c each or 5 for $1,75. 
400 p.i.v. 750 Ma. 75c each or 3 for $2.00. 

IMPORTED SPEAKERS 

8 inch Twin Cone, 10 Watt. 50-15,000 C/S. 
SPECIAL. $7.25. 

This month only. 

TOKAI ST-1 4 Soli d-state 14 Transistor, 20 watt. 
STEREO AMPLIFIER 
Crystal or Magnetic Pickup. 

25 c/s- 20 k/c (plus ldb at 1 watt). 
Treble bass boost. 

$55 

TAPE CARTRIDGE C60 

60 minute. Philips, Sony, Sanyo, etc. 

$2.75 each. 

POTENTIOMETERS NEW ex-factory stock, 

short shaft 1” 2 gang concentric 1 Meg./50K 
ohm 25c, 2 Meg./2 Megohm, SPST Switch, 50c. 

5 Meg/ 50K ohm 25c, STANDARD TYPE 
(short shaft Viin long) 2 Gang. 10K/10K ohm 
50c. 

20K/20K ohm 50c. 50K/50K ohm 50c. 

50K stand. Pot 20c, 50K TAB Mount 15c, 
1.5 Meg. TAB Pot 10c. 

9 pin valve sockets and Shields 20c each or 12 
for $2. 

9 pin standard valve sockets McMurdo, 6c ea. 

or 10 for 50c. 

7 pin standard valve sockets McMurdo 6c ea. 
or 10 for 50c. 

VERNIER DIALS AND DRIVES 

JACKSON 36/6 Vernier Dial, and Escutcheon 
(suit Fremodync 4). $4.56. 

JACKSON 6:1 Vernier Drive. $1,5#. 

ALL MASTER INTERCOM SETS 
Telephone type, all Master Mutual Systems, batt. 

operated, 3 Station, $36. 4 Station $48. 

3 Station Cable, 25e a yard. 

4 Station Cable, 30c a yard. 

BENDIX BC221 Frequency Meter. 

Freq. Range: 125 Kc. To 20 Me. (I Me. Check- 

g Dints) Modulated. Complete with Calibration 
ook. Commercial Power Supply (for 230 volt 
A.C. and 6 volt D.C.) and Headphones. AS 
NEW. 

PRICE: $7$ 

LOCK DOWN CAR RADIO AERIAL 
TYPE L03 

Complete with Lead and Key, $4.25. 

1 25c Post. 


GLORIA SPEAKER BOX 

Contains 4 x 6in 8 ohms. 

Speaker Polished Teak, $6.25. 

25c Post. 

NEW HIGH IMPEDENCE HEADPHONES 

2000 ohms each. 

$2.25. Post 25c. 

HI-FI SPEAKERS 

6A7 6in 5 watt Twin Come. Available in 8 or 
16 OHM, $5.50, post 30c. 

8A7 8in 10 watt Twin Cone. Available in 8 or 
16 OHM, $7.35, post 30c. 

12A9 12in 20 watt Twin Cone. Available in 8 
or 16 OHM, $18.75, post 50c. 

RADIO SPEAKERS < 

2>/4in 8 OHM, $1.75. 4in 8 OHM, $2.25. 
Post 20c. 

COAXIAL CABLE 

72 OHM—3/16in Diam. 35ft rolls, 75c. Post 
15c. 

72 OHM—3/16in Diam. 27yd rolls, $2.00. Post 
20c. 

120 OHM—3/8in Diam. * Up to 200yd rolls. 
25c 1yd. $38.00 per 200yd roll. 

W.W. POTENTIOMETERS 
50 Watts. 200 OHM, $3.00. 

STEPDOWN TRANSFORMERS 

240V—24 volt—28 volt and 32 volt A.C. 50 
cycle. SEC.A 1-88A. With on/off switch, 2 
outlet sockets, $7.00, post $1.00. 

LATEST MINIATURE TYPE 
SILICON PLANAR N.P.N. TRANSISTORS 
Type 325 replaces BF115—SE1010. 

Type 327 replaces BC108—2N3565nSE4002. 
Type 328 replaces BC109—SE4010. 

All 75c each or 3 for $2.00. 

DISPOSAL SPECIALS 

Ferrite Aerial Rods, Round type, % inch. Diam. 
8 inches long, 50c Flat type, % inch wide, SVi 
inch long, Vs inch thick, 50c. 

TRANSISTOR TRANSFORMERS “E” Type, 

DRIVER 3000/1330 ohms CT.$1 each 

OUTPUT 300 CT/15 ohms. $1 each 

OR $1.75 a pair. 

BARGAIN PRICED VALVES 

1C7. 50c 6SN7GT .. .. $1.00 

1 D 4 . 75c 6SS7. 75c 

1F5. $1.00 tU7G .. 50c, 5-S2.00 

1H5. 75c 7A8 .. 35c, 8-52.00 

1K5. 50c 7C7. 50c 

1K7. JJc 7E6 .. 35c, 8-S2.00 

1IA. _ 5J C 7W7 .. 35c, 8-52.00 

1L5. $1.00 12A g. 50c 


12AH7 .. .. 

12AT7 .. .. 

12AY6 •• • 


50c 

75c 

75c 


1LN5. 50c 

1M5. 50c 

1P5 

}S?. 12BE6 :: .. 75c 

B I £ 

. si™ 12SG7 .... 75c 

5U4GB :: :: siUs jgg • j ic , 5 . $1 .SS C 

28 :: ii f:: :: 8£ 

6A6.75c 19 50c 

6AB7. $1.00 30 . 50c 

6AC7 .. .. 50c, 5-$2 47 . 50c 

6AG5 .. .. 50c 57 . 50c 

6AG7 .. .. $1.25 58 . 50c 

6AJ5. 75c 1Q0TH .. .. $3.00 

6AM5. $1.50 717A 75c 

I6AM6 .. .. $1.00 808 ...... $1.00 

£B6. 75c 832A .... .. $6.00 

. 50c 866A.. $1.00 

6C8. $1.00 954 50c, $.$2.00 


6CW4 . . . . $3.00 

i** . . 

. 985A .. 50c, 5-$2.00 

S8!Sr -..LS •• $2 6 ° 1625 .. 50c, 5-$2.00 


955 

956 


6H6GT and 
Metal .. 20c, 12S2.00 
6J5GT .. .. $1.00 

6J6 .. 75c, 3-S2.00 

6J7G .. 50c, 5-S2.00 
6K6 


1626 

1629 

5636 

9004 


50c 

50c 

75c 

50c 


6K7 . . 
6K8GT .. 
6K8 Metal 
6L7 .. 

6N7 .. .. 
6R7 .. 

6Sc7 .. .. 
6SF5 .. .. 
6SF7 .. .. 
6SH7 .. 5( 


6SL7GT 


$1.00 EA50 .. 10c, 10-$1.00 
“ ~ ' $2.00 
50c 


50c ECC35 
.. $1.25 EF39 . 

$2.00 EF86 
50c EY91 
50c RL18 


.. .. $1.85 

50c 

75ci 3-52.00 


75c UL41 . $1.00 


75c 

VR53 

50c 

75c 

VR53 .. .. 

50c 

75c 

VR135 .. 

50c 

c, 5-S2.00 

VR136 .. 

50c 

3-52.00 

VR137 .. 

50c 

.. $2.00 

VR150 .. 

.. $1.25 

.. $1.25 

VT501 .. 

75c 
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AMATEUR BAND NEWS AND NOTES 


World-wide Amateur Radio Beacon. Network 


The January edition of the International Amateur Radio 
Union Region I Bulletin gave details of a proposal to 
establish a world-wide network of amateur radio beacon 

transmitters. 


By Pierce Healy, VK2APQ* 


This proposal is worthy of consideration 
by aM amateur radio societies and their 
members, and is designed to assist in pro¬ 
pagation research and provide a more 
accurate propagation prediction service for 
amateurs and scientific bodies. 

The need for the amateur service to par¬ 
ticipate in research work was emphasised 
in the editorial by the editor, John Clanri- 
coats. G6CL. This said: “During the years 
that lie ahead radio amateurs will be wise 
to continue to make amateur radio re¬ 
sources available to scientists and scienti¬ 
fic organisations generally. 

“The proposals put forward by 
DARC/VFDB for the establishment of a 
world-wide network of amateur radio bea¬ 
con transmitters on 15, 10 and 6 metres, 
if adopted, will enable radio amateurs as 
well as scientific organisations to be keot 
continually informed on actual propaga¬ 
tion conditions and on sudden changes 
due to unexpected solar phenomena. 

“Following upon the work done by 
radio amateurs during the International 
Geophysical Year and the International 
Quite Sun Years, the setting up of a world¬ 
wide network of amateur radio beacon 
stations would enhance considerably the 
usefulness of the amateur radio movement 
in the eyes of scientists, to secure the 
continued support of whom must surely be 
another major task for the future.” 

The proposal came from a scientific 
ionospheric observation group within the 
German Amateur Radio Society, which 
numbers about 100 regular observers and 
a very large number of occasional ob¬ 
servers. Some of the points regarding the 
proposal are: 

There is a constant and urgent desire 
among radio amateurs and scientific 
institutions to be kept continually in¬ 
formed on actual propagation conditions 
and sudden changes due to unforesee¬ 
able phenomena on the sun. 

The 21MHz, 28MHz and 50MHz ama¬ 
teur bands are well suited to make the 
necessary observations. 

Fot scientific purposes the amateur 
population on these bands is not always 
sufficient to obtain statistically meaning¬ 
ful observations to draw definite con¬ 
clusions on the sudden changes in propa¬ 
gation conditions. 

Science is, of late, especially concerned 
with the investigation of rapid changes 


* News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bonkstown, N.S.W., 2200. 


in propagation, due to sudden solar dis¬ 
turbances. 

Many amateurs, particularly those who 
are interested in working DX, would like 
to be constantly informed on all open 
radio paths. 

Amateur radio beacon transmitters on 
VHF and HF operated by various soci- 
ties and individual amateurs have proved 
their usefulness for the purpose set out 
above. 

Co-ordination of the many efforts be¬ 
ing made in various countries would 
make for a better service for both ama¬ 
teurs and science. 

It is proposed that all national amateur 
radio societies should unite in efforts to set 
up a world-wide beacon network on the 
three bands specified. For world coverage 
it would be desirable to set up the follow¬ 
ing stations:—28MHz—a total of five— 
one in each conitnent. 21 MHz—ten to 
twelve—two in each continent. 50MHz— 
five to ten—one or two in each continent, 
where radio regulations permit. In Region 
I, special permission must be sought by 
the national society. 

Each beacon will use two frequencies, a 
main and a secondary frequency. The main 
frequency will be common to all beacons 
on a particular band, i.e., it will be a 
world-wide frequency. The secondary fre¬ 
quency will be different for each beacon 
transmitter. Secondary frequencies will be 
spaced in an arrangement of channels 
2.5KHz wide below die chosen main fre¬ 
quency. The secondary frequency will be 
transmitted when the main frequency is not 
being used. 

The reasons for using two frequencies 
per beacon are: 

The transmissions on the main fre¬ 
quency, arranged on a time- 
shared world-wide schedule, will 
enable radio amateurs and scien¬ 
tific institutes to monitor manu¬ 
ally or automatically by means of pen- 
recorders etc., the actual world-wide pro¬ 
pagation conditions of the bands con¬ 
cerned. 

The transmissions on the secondary 
frequencies will supplement the observa¬ 
tions on the main frequencies. They will 
allow permanent checks on conditions 
for a certain general path direction and 
provide a means to monitor the effect 
of sudden solar events, such as band 
openings, which cannot be covered by 
the main frequency transmission be¬ 
cause of the time-shared schedule. 

Since it is advisable, for technical rea¬ 
sons, to have the beacon transmitter run¬ 
ning continuously, the main and secondary 
frequencies will be emitted from the same 
transmitter and, if desired, over the same 
aerial. By providing two crystals and an 


appropriate switching mechanism, only one 
transmitter will be needed. 

The proposed operating frequencies are: 

21150KHz main frequency, with five 
frequencies staggered appropriately in the 
band 21135KHz-21145KHz. 28200KHz 

main frequeticy, with 12 frequencies stag¬ 
gered appropriately in the band 
28170KHz-28195KHz. 50MHz frequencies 
are still to be assigned according to radio 
regulations and by special arrangements 
between national societies concerned. 

The output power of the transmitter 
should be at least 100 watts delivered to 
the aerial system. 

Only an omni-directional aerial system 
to be used for the main frequency, possibly 
a quarter-wave ground plane. On the 
secondary frequency, for special purposes, 
other aerial systems may be used. 

Each beacon will be assigned a five- 
minute transmission period in each hour. 
The remaining 55 minutes of each hour, 
will be filled up with a transmission on the 
secondary frequency of the particular sta¬ 
tion. The emitted signal will consist of a 
sequence of three station callsigns trans¬ 
mitted in Morse code at a speed of not 
more than ten words per minute, followed 
by the unkeyed carrier signal. 

This cycle will be repeated every minute, 
thus five full cycles will be transmitted 
during the schedule of a particular beacon. 
A similar keying program will hold good 
for the secondary frequency. For positive 
identification, particularly in automatic re¬ 
cording, a special keying program may well 
be preferable. 

Since the present sun-spot cycle will hit 
its high during 1968, it would be desirable 
for at least a skeleton network to be in 
operation by the middle of 1968. In order 
to co-ordinate the efforts of national socie¬ 
ties it is proposed to set up an international 
working party by correspondence. Carl 
Deresser, DJ7AA, D 7120 Bissingen/Enz, 
Morikestrasse 4, is the representative of 
the German Amateur Radio Society 
(D.A.R.C.). 

REGION I NEWS 
1969 Conference 

Proposals have been made to hold the 
next Triennial Conference of the societies 
which together form the International 
Amateur Radio Union, Region I Division, 
at the Hotel Metropole, Brussels, during 
the period May 4th-May 10th, 1969. 

It is proposed to open the conference 
at 1000 hours on Monday, May 5th, 1969, 
and to end the conference with a banquet 
during the evening of Saturday, May 10th, 
1969. 

Forty-two years ago, in 1926, Dr Alex 
Savopol formed the first radio club in 
Romania, in the town of Craiova. Later 
that year a radio amateur group was estab¬ 
lished at the Polytechnic High School in 
Bucharest and in 1927 the first Romanian 
amateur stations went on the air. They 
were ER5RR operated by Nicolae Lupas 
and ER5AF operated by Cesar Bratescu. 
The latter was the first Romanian to 
receive a W.A.C. certificate and other DX 
operating awards. 

In 1936 the Asociatia Romania de Unde 
Scurt (AARUS) was founded and for the 
next three years stations in a number of 
towns, including Cluj, Timisora, Craiova, 
Tecuci, Iasi, Cimpina and Bistrita, were 
active, in addition to many in Bucharest. 
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ANOTHER Bit TV Gvupu! 

10 ONLY 25” FRIN6E TV SETS! AT JUST $159!* 

13 CHANNELS - MODERN CABINET STYLING IN MAPLE, TEAK OR WALNUT - 
BRAND NEW CONDITION! FULL MANUFACTURER’S WARRANTY! 

Country orders welcome (Weight when packed - 112 lbs.) 

ALSO MANUFACTURER’S SURPLUS TV CABINETS .... 

Modern lowboy styling in maple, walnut or teak. FANTASTIC VALUE! 

c/w legs & back Weight when packed 42 lbs. JUST $29.50^ 




’’PEAK" - 5 AMP 

BATTERY CHARGERS! 

220-260v. - A MUST for 
all car owners, cara¬ 
vanners, hobbyists and 
garages, etc. 

Will charge 6v. or 12v. 
battery overnight. 

Weight when packed,12 lbs. 

ONLY $25.00 


TV ANTENNA 
CHIMNEY MOUNT 
KIT 

COMPLETE WITH 
8 ft mast, 30 ft. 
ribbon, snap-on 
& wood thread in¬ 
sulators, plug & 
socket! Weight 
when packed 13 1 bs. 

ONLY $6.00* 


8 OHM SPEAKERS - Manufacturer's Surplus Stock c/w lead & plugsfc 


FERRIS "FI REPULSE" 


TRANSISTORISED IGNITION 



A sure start in any weather- 
even with battery voltage as 
low as 4 volls. Weight when 
packed - 4 1 bs. 


6" Round - $5.20 (Weight 2 lbs.) 9"x6" Oval $5.80 (Weight 2 lbs.) 

7"x5" Oval " " 7"x5 M in Housing $8.20 (Weight 5 lbs. 

8"x4" Oval 


NORMAL RETAIL 

OUR PRICE JUST $39.00* 


ALL PRICES INCLUDE SALES TAX. ENCLOSE CHEQUE, OR POSTAL NOTE * PL EASE ADD FREIGHT OR POSTAGE. 


<7*0*** UNIVERSAL CAR RADIOS 

7^3 McELHONE STREET, EAST SYDNEY, N.S.W. 2011 - PHONE 35-H5II S 35-4356 

ALSO AT 336 PARRAMATTA RD., BURWOOD, N.S.W., 213#. PHONE 74-2525 & 74-1486 


NEW IMPROVED 



NOMINAL 
S4w MAX. 


12v. All Transistor 
P. A. AMPLIFIER 

No. 598 — Complete Kit of parts to 
smallest screw. S58. No. 656 — 

Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2) 500 ohms 
tap.. 250 125 ohms, each $60. Freight 
extra. Size: 6in w. x 3ln h. x 8Uln d. 
Weight 6’alb. 30w. 240v. POWER 

SUPPLY KIT now available. No. 714C, 
Price on application. 


MAGNETIC STEREO PRE-AMP 


rO'O'CH 


In 5Mv. out 
SOOMv. Bass 
and treble 18 
O.B. No. 

700C $29. Wired ready for use $31. 

Postage 30c. 


COILS & IPs 455 Kc 

Aer., R.F. osc. and IF’s . . . $1.70 ea. 

Ferrite Aer.$2 

No. 265 Universal Tape OSC coil. $6 
Postage 10c. Write for details and price 



STEREO 

MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion < a of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig, x 71n d x 4in h. 
Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C. $34.00 

1—5w Power supply No. 681C $16.00 

Steel chassis, plated No. 649 $ 2.50 

COMPLETE KITS, nuts, screws! 

etc. No. 471C .. $78.50 

Wired and tested. No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


R.C.S. PRINTED CIRCUITS 

For alt R. and H.. E.A., Mutlard. Philips and other designs. 
Clearly ceded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint part., list. 

SPECIALS: To your drawing—write for particulars and 
Drafting aids. 


New Printed Circuits 

700 Magnetic pre-amp $3 
704 Pre-amp 67-P2 . $2.50 

707 10W stereo. 67. P3 

$2.50 

708 10W. amp. 67, A3 

$2.50 

709 Pre-amp 67.P5 $2.50 

575 HI-FI 5W. amp. $2.50 


Recent Designs 

Part No. 

584 Pre-amp. 65.P10 $2.50 

685 Pre-amp. 65-PI2A_ 

$2.50 

586 Pre-amp 65.P12B $2.50 
590 Philips 10W. amp $2.50 

715 Mull. 10W stereo $3 

716 Mull. 10W pwr. supply 


Write for fun list. Immediate despatch. Postage lOe. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, low price, No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transport! 7. Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil, 

etc. No. 642 . • $46.00 

(Write for booklet on 640 and 642.) 


Postage si. 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F. mixer, I.F.. pwr.. dectr. stages, adjustable aerial 
coupling. Complete as Illust.. wired and tested with 461 
dial, knobs and switch pot. No. 
474, $31. Complete kit of parts 
for above. No. 474C, $30. Post- 
age $1. 

WHISTLE FILTER 

for above. No. 128. $4. post 10c 



IMPROVED BATTERY SAVER KIT 

4*2. 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Size 3 1 »in I. x 2*aln w. x 1*aln h. No. 
657. $6.50 (post 10c). 



R A* C Ordat by Mall Order, Poster/ Not# or Money Order (add poat.), direct to 

RADIO RTY. LTD.. 651 FOREST ROAD. BEXLEY, BJ.W.. 583491. 58-5385 
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PERSONAL PORTABLES 


2 TRANSISTORS 


Range 30 miles. 
200 with short 
aerial and earth. 
Earpiece only, no 
speaker. Wired 
ready to use. No. 
665D. $10. 

Postage 20c. 
Do-it-yourself kit. 
No. 656C. $9.00. 


582 Do-it-yourself kit. $5. post, 10c. 
593 Wired ready to operate, $6, post, 
10c. 



DIAL KITS 

Scale gold with white letters. 
Size 6jin. x 2{in. to match. 

• No. 459 300pf gang, $4.00 

• No. 461 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 

4 transistors, 

, a or 1 watt. 

Small size, cab¬ 
inet 3in x 2in x 
1 in plastic. 

Suitable crystal 
P./up, inter 
com.. micro¬ 
phone radio, 
etc. (9 volt). 

DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use, 6650, $11,50 



NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x lift 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 

Wired ready for use, 672D . . . . $8 

HIGH IMP. silicon 2 tran. 680C $6.50 
Wired ready for use, 680D . . . . $8 

HIGH IMP. silicon 3 tran. 682C . . $8 
Wired ready for use. 682D .... $9.50 
Postage 10c each. Write for data. 
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WIRELESS INSTITUTE ACTIVITIES 


All activity ceased in 1940 and it was 
not until 194S that the former association 
reappeared, but with judicial authority and 
State approval, under the name Asociatia 
Radioamatorilor de Emisie Si Receptie Din 
Romania (ARER). 

The support -given by the State has 
brought about an important development, 
in wihidh the Central Commission of Radio 
Sport (C.C.S.R.) of the Union for Sport 
and Physical Culture (U.C.F.S.) is leading 
the present activity of Romanian radio 
amateurs. 

In 1966 there were 181 club stations. 903 
private stations, and a great number of 
short-wave listeners and constructors in 
Romania. One quarter of those who ope¬ 
rate a private station hold a first-class 
licence, and each year the number of 
radio amateurs in Romania increases. 

(The details given are from the I.A.R.U. 
Regional Bulletin, January, 1968, by 
YUIAA.) 

Special Licence 

Special permission has been given by the 
Polish Ministry of Telecommunications to 
Eng. Siejlaw Wysocki, SP2DX, to operate 
in the 52MHz to 54MHz amateur band. 
This band is not normally available to 
amateur radio operators in Poland. The 
permission is valid until the end of 1968. 
No doubt SP2DX will be looking for con¬ 
tacts from Oceania. 

Spain 

The Spanish Government has declared 
the amateur radio society (U.R.E.) a “Soci¬ 
ety of Public Utility.” This recognition 
holds out the possibility of more help com¬ 
ing from official bodies and perhaps some 
financial assistance. An extensive public 
relations campaign is being undertaken by 
U.R.E., designed to provide officials at oil 
levels with a full appreciation and under¬ 
standing of the amateur radio movement. 

Monaco 

The Association des Radio-Amateure de 
la Principaute de Monaco (A.R.M.) has 
applied for membership of the Inter¬ 
national Amateur Radio Union. The asso¬ 
ciation has a membership of 21 and there 
are 18 licensed amateurs in the Princi¬ 
pality, all of whom are active. 

Radio amateurs in Monaco, including 
visiting foreign amateurs, may use all 
bands from 3.5MHz to 144MHz, with an 
input power not exceeding 100 watts. No 
Morse Code test is required for VHF 
operation. 

Resident amateurs are allocated call- 
signs in the series 3A2 or 3A1 for VHF. 
Visitors receive callsigns in the series 
3AO. Mobile operation is permitted and 
no special licence is required. 

MAURITIUS 

The Mauritius Amateur Radio Society 
was formed on October 21, 1967. at a 
meeting held on Curepipe. The first 
general meeting was held on November 
22, 1967, with 22 present. Paul Caboche. 
VQ8AD, was elected chairman and Steve 
Gibbs, VQ8CC, secretary. A Morse prac¬ 
tice class has been started. The address 
of the society is: P.O. Box 14, Curepipe, 
Mauritius. 

AMATEUR TELEVISION 

The Federal Communication Commis¬ 
sion of the United States is considering a 
proposal to permit slow scan television 
in the amateur bands 3.8MHz—3.9MHz; 
7.2MHz—7.25MHz; 14.2MHz—14.275- 

MHz and 21.25MHz—14.275MHz. This 
is in addition to the 28MHz, 50MHz and 
!44MHz bands. About 14,000 radio 
amateurs holding advanced and extra class 
licences will be eligible to operate this 
mode of transmission. 

Needing only the bandwidth used for 
ordinary single-sideband voice transmis¬ 
sion—up to 3000Hz—a standard 525-line 
picture can be transmitted in about eight 
seconds by the slow scan method. As far 
as we know, no society in Region I has 
put forward a similar proposal. How¬ 
ever, some support would be given for 
slow-scan proposals, providing the band¬ 
width does not exceed 3KHz and no 
transmissions are permitted on the 14MHz 
and 21 MHz bands. 


At the time of compiling these notes, 
final preparations were being made for 
the 32nd Federal Convention of the 
W.I.A. and the Region III International 
Amateur Radio Union Congress, being 
held conjointly in Sydney. A report on 
both these functions will be given in next 
month’s notes. 

NEW SOUTH WALES 

The annual general meeting of the New 
South Wales Division was held on Friday 
night, March 23, at Wireless Institute 
Centre, Crow’s Nest. There was a good 
attendance of members to hear some in¬ 
teresting reports on divisional activities. 

The treasurer’s report and financial 
statement prepared by George Wilson, 
VK2AGO, was read by David Jeanes, 
VK2BSJ. Questions from members were 
answered by Keith Finney, VK2KJ, and 
George Wilson, VK2AGO. As the 
auditor’s report had not been completed, 
the meeting was adjourned until April 27. 

The president’s report, presented by 
Keith Finney, VK2KJ, the retiring pre¬ 
sident, was a summary of the year’s acti- 
cities with special emphasis on the finan¬ 
cial situation of the division and the 
management of affairs over the past year. 

As there were not sufficient nominations 
received, it was not necessary to hold a 
ballot for election to the divisional coun¬ 
cil. Only five nominations were received: 
Keith Finney, VK2KJ; Chas Wilson, 
VK2ALB; Peter Campbell, VK2AAJ; 
Don Miller, VK2GN, and Ross Mudie, 
VK2ZRQ. The remaining two members 
will be co-opted from members who sub¬ 
sequently offered their services. 

North West Zone Convention 

Twenty-two licensed members, 25 
associates, and members’ families attended 
the North West Zone convention at Tam- 
worth over the weekend March 16th-17th. 
The visitors included some from the 
Sydney, Hunter and Central Coast 
branches. Max Francis, VK2BMK, zone 
officer, has expressed his thanks to those 
who assisted in organising the event and 
those who attended, for helping to make 
the weekend a success. 

There was keen competition in the field 
events, the winners being: 

1st 7MHz hidden transmitter hunt — 
Harold Burtoft, VK2AAH. 

1st 144MHz hidden transmitter hunt— 
Tony Mullen, VK2ZCT. 

Moonlight 144MHz hidden transmitter 
hunt— 

1st, Tim Mills VK2ZTM. 

2nd, Les Baber VK2RJ. 

3rd, Harold Burtoft VK2AAH. 


High Frequency Scramble: 

1st, Les Baber VK2RJ. 

2nd, Lindsay Douglas VK20N. 

3rd, Harold Burtoft VK2AAH. 

Very High Frequency Scramble: 

1st, Tim Mills VK2ZTM. 

2nd, Brian Jones VK2ZKF. 

2nd 7MHz hidden transmitter hunt: 

1st, Allan Lundy VK2ASI. 

2nd, Harold Burtoft VK2AAH. 

2nd 144MHz hidden transmitter hunt: 

1st, Harold Burtoft VK2AAH. 

2nd, Lindsay Douglas VK20N. 

3rd, Tony Mullen, VK2ZCT. 

QUEENSLAND 

The March bulletin of the Queensland 
Division contained a lengthy annual report 
by the divisional president, Les Brennan, 
VK4XJ. The report dealt with the many 
aspects of institute activities and the work 
done in achieving an improvement in the 
financial state of the division. The final 
membership figure for the year was 509, 
of which 349 were full members. 

Membership fees were increased during 
the year to offset increasing costs, and 
the income from the sale of disposals 
equipment, which became a little more 
plentiful during 1967, allowed an amount 
to be set aside for the institute’s “Building 
Fund.” 

The matter of incorporation under the 
Companies Act has been finalised and it 
is only necessary now to submit the 
annual balance-sheet to the Attorney- 
General for approval. 

The work done by the VHF group 
during the Australian Scout Jamboree 
held at Jindalee (described by Scout Head¬ 
quarters as “One of the best communica¬ 
tions set-up provided by any organisation 
to date at any Scout Jamboree in Aus¬ 
tralia”) received worthy comments. Some 
11,000 Scouts were controlled between de¬ 
training points and various sub-camps in 
the Jindalee area. Trainloads of 350 
Scouts were cleared within 15 minutes. 
Both six-metre and two-metre mobile and 
base stations were used to control areas 
where Scout “Venture” exercises were 
held. 

The report indicates that 1968 should 
see a further increase in membership as 
the result of the work associated with club 
and Youth Radio Scheme activities. 

However, like all associations that rely 
on voluntary workers, there could be an 
improvement in the number who are 
willing to assist in handling the tasks 
associated with the various activities 
necessary for the institute to function. 


TEL-LEIGH-TUBES 

(SYDNEY AND MELBOURNE) 

Tel-Leigh-Tubes have extended their business interests to Victoria 
having bought out the TV Picture Tube Manufacturing Plant of 
K.G. Luke Eng. Pty. Ltd: 

Premium quality replacement picture tubes (including 23in lamin¬ 
ated tubes) are available at very competitive prices and are ac¬ 
ceptable by insurance companies. Deliveries are promptly executed. 
Broken-necked, marked or discoloured screened tubes are accept¬ 
able for exchange (ion-burns excepted). 

Tel-Leigh-Tubes top quality regunned tubes are still available from 
Sydney. 

ALL TUBES ARE GUARANTEED FOR TWO YEARS 

N.S.W.: Tel-Leigh-Tubes, 51 Reuss St, Leiehardt, Sydney, N.S.W. 2040 
Telephone. 56-8498 

VICTORIA: Tel-Leigh-Tubes (Melbourne) 32-34 Graham Rd., 

Highett. Melbourne, Vic. 3190, Telephone: 95-4086. 
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NEW AIL TRANSISTOR STEREO AMPLIFIER 
ULTIMA TE IN DESI6N-L0NC DEPENDABILITY 


watt# V** channel R.M.S. (24 watts total). 

KESFONSE: From 20 cycle* to 20.000 cycles plus/minus ldb. 

HARMONIC DISTORTION! Less than 1 per cent. 

HUM AND NOISE! Aux. 70db Mag. 50db 

. Mai. 3mv. tape head 3mv„ Aux. 150mv, Tuner 150mv. 
EQUALIZER: Mat. RIAA, Tape hd. NARTB. 

fONE CONTRJH^: Bass 50c/a plus/minus 12db. Treble lOkc/s plus/minus !2db. 
LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/8in wide. 4 l/8in high by lOin deep. 

$98.80 FREIGHT EXTRA 



MODEL C200 


PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
The above C200 amplifier supplied with the new Garrard 60 MK 11 changer with cue control and fitted with Sonatone 9TA ceramic cartridges 
and diamond stylus and two Magnavox IWR br 10WR high fidelity dual cone speakers. 


$182.00 Freight extra. 


HI-FI STEREO EQUIPMENT 
BY CLASSIC 


Based on the R. 6 H. Paymaster 118 and 101 Amplifiers with these added features: 

• Loudness control giving bass boost at low volume. . • Calibrated dial available for all Slates showing main stations la 

• Scratch Filter. larger type. 

• Provision for tape recorder with separate record-play switch. • Fully guaranteed. 



SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1.600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and. steTeo or mono tape recorder 
for record or play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching nobs. • Valves used:—4 6GW8, 12AX7 or 12AU7, 5AN7, 6N8, EM84 and 2 210 diodes. Dimensions 15Vi ” x 5 l A ’’ x 11”. 

118 UNIT WITH TUNKR 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30.000 cycles. 

118 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 


$172.00 


FREIGHT EXTRA. 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
former* giving a frequency response of 20 to 30.000 cycles. 

$119.50 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE 


PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

PRIIGHT EXTRA 


Wl AMPLIFIER 

• Output 5 watt* per 
channel (10 watts). 
Ferguson output trans- 
formers with 8 re¬ 
sponse of 30 to 20.000 
cycles. 

• Valves used: 

6AN7. 6N8. 2— 

12AT7. 2—6BQ5, and 
6CA4 rectifier. 



SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt hlgh-galn tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished la grey with control 

B anel in silver and black with matching knobs and switches, 
dimensions: 13 Vi in x 5V4in x llin. 

• Fully guaranteed. 

THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


106 AMPLIFIER AND 
TUNER 
$104.00 

FREIGHT EXTRA 


10# AMPLIFIES 

• Output 8 watti per 
channel (16 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30.000 
cycles. 

• EM84 tuning indicator. 

• Valve* used 6AN7 6NI. 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — 0A210 
rectifiers. 


107 — $124.75 


FREIGHT EXTRA 


106 — $149.25 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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Equipment Stolen 

A theft of equipment occurred from the 
imateur radio station of Sid Molen, 
/K2SG, at Pendle Hill. The items stolen 
were:— 

Grid Dip Oscillator, Ohmatsu Model 
LDM810. 

Multimeter, Peak type CT500P. 

Multimeter, Hansen Model SC. 

Shortwave converter for car use, com- 
nercially made and using a 12AT7. 

Alarm clock, wind aip type. 

A partially completed transistorised 
ransceiver, using matrix plug-in boiards, 
-3 transistors and a Collins 3KHz pro- 
essional mechanical filter. The unit was 
:ompleted to the stage where d/rive was 
>eing obtained from the last transistor 
itage. 

Any one seeing or hearing of items 
uspected of being the proceeds of this 


theft is requested to contact the police 
immediately. 

Hybal Baloon 

On Thursday morning, March 28th, a 
432MHz amateur band translator was 
taken aloft on a Department of Supply 
experimental balloon released at Mildura 
in north-west Victoria. The translator was 
designed and built by Ralph Davison, 
VK2ZRG, and is being tested as a pro¬ 
totype for use in Australia’s satellite pro¬ 
jects. The experiment was organised by 
Richard Tonkin and Les Jenkins VK2ZBJ. 

During the flight, in which the balloon 
rose to a height of 105,000 feet, com¬ 
munication was established between Mil- 
dura and Melbourne, Geelong and Ade¬ 
laide. Full details of the experiment, which 
has been described as most successful, 
will be included in next month’s notes. 


W.I.A. YOUTH RADIO SCHEME 


The annual report on the activities of 
he Youth Radio Scheme in New South 
Vales was given at the Annual General 
Meeting of the division, by David Jeanes 
/K2BSJ. Points from the report were: 

In 1967, when Rex Black, VK2YA, the 
4ew South Wales Y.R.S. supervisor, made 
n extended trip overseas, a management 
ommittee was formed. This committee 
onsisted of Jim Webster, chairman; Don 
>aig, registrar; Jack Flynn, secretary: 
)oug Williamson, David Jeanes, council 
iaison officer. 

This committee has administered the 
flairs of the scheme. At the end of 
ebruary, 1968, 18 clubs had registered for 
le ensuing year; this figure including 
even new clubs. At the end of 1967, 
7 clubs had registered. This wax and 
'ane in numbers is due to transfer of 
caching staff in the schools and the 
lovement of students to other schools 
t the end of the year. 

It was suggested that a more stable 
lub life would prevail if more amateur 
perators could give their services as club 
istructors or supervisors. Text and pro- 
Jct sheets are provided to assist those 
ndertaking the task of guiding the 
indents in the many interesting exped¬ 
ients and projects associated with radio 
nd electronics. In this way amateurs can 
chieve a twofold aim — satisfaction in 
ieing the expressions of interest by the 
aung experimenters and furthering the 
rowth of amateur radio and the W.I.A. 
Mention was made of a move to estab¬ 


lish a uniform Y.R.S. student member¬ 
ship of the W.I.A. throughout Australia 
(an item on the agenda of the recent 
Federal Convention of the W.I.A.). 

Also covered was the Y.R.S. National 
conference to be held in Melbourne in 
June; and the correspondence course for 
students unable to join a Y.R.S. club, 
run under the guidance of the Victorian 
section of the Y.R.S. 

There is a trend developing in the 
Y.R.S. to steer away from power mains 
operated projects and to encourage work 
with transistors. This policy is proving 
very popular with the students. Young 
students seem to take quite naturally to 
transistor theory and application. 

In all, 26 licensed amateurs are asso¬ 
ciated with the Y.R.S. in New South 
Wales. To these, and to members of the 
Divisional Council, the management com¬ 
mittee expressed their appreciation of the 
assistance given during the past year. 

Maitland Radio Club 

The Institution of Radio and Elec¬ 
tronic Engineers pennant, an annual award 
presented to the most efficient and pro¬ 
gressive radio club associated with the 
Youth Radio Scheme in New South Wales, 
has been won by the Maitland Radio 
Club. Winning this award culminates the 
first 12 months of the clubs’ operation, 
during which they gained one Credit and 
17 Honours passes in the elementary cer¬ 
tificate examinations held in October and 
December, 1967. 



Pictured are the delegates who attended the Youth Radio Scheme Conven¬ 
tion at Elizabeth, S.A., on January 29th, 1968. At the time of publica¬ 
tion identification of the delegates was not available . 


UNITED TRADE SALES 

PTT. LTD. 

PIONEER SM83 

80 Watts Integrated Stereo Amplifier 
25 Watts RMS Per Channel. Freq. 
Response: 5Hz-100Khz±ldb. Harmon¬ 
ic Distortion: Less than 1 per cent 
at Rated Output. Hum and Noise: 
More than — 60db Magnetic Input. 
More than — 80db Auxiliary Input. In¬ 
put Sensitivity: Magnetic 4mV, Tape- 
head 2mV, Crystal 20mV, Aux 150mV, 
Tuner 150mV, Tape play 200mV. Price 
$200. Plus Freight. 

PIONEER SX410 
26 Watt Stereophonic Amplifier 
Incorporating 5-Band Receiver. AM 
Band 1 — 535 to 1650Mhz. AM Band 

2—1.6 to 5Mhz. AM Band 3-4.5 

to 13.5Mhz AM Band 4—11 to 

29 Mhz. FM Band 5—88 to 
108Mhz. 11 Watts RMS Per Channel. 
Frequency Response: 20Hz-20Khz± 
Idb. Harmonic Distortion: Less than 
1 per cent at Rated Output. Input 
Sens.: Magnetic 3mV, Ceramic 60mV. 
Tapehead 2mV. Aux 200mV. 8 or 16 
ohm Output. Price $292. Plus Freight. 

PIONEER SE2P 
Stereo Headphones 
Impedance Range: 4-16Khz. Head 
phone Impedance: 8 ohms. Power 
Handling Capacity: 0.5 Watts. Fre¬ 
quency Response: 25Hz-16Khz. Price 
$17. Plus Freight. 

PIONEER SA400 

30 Watt Intergrated Stereo Amplifier 

11 Watts RMS Per Channel. Fre¬ 
quency Response: 30Hz—20Khz±ldb. 
Harmonic Distortion: Less than 1 per 
cent at Rated Output. Hum and Noise: 
More than —60db Magnetic Input. In¬ 
put Sensitivity: Magnetic 2.3mV. Cer¬ 
amic 38mV. Tapehead 1.5mV. Play¬ 
back 150mV. Aux. 150mV. 8 or 16 
ohm Output. Price S 123.50. Plus 
Freight. 

Extensive Range of Pioneer Products 
in Stock 

PRICES SUBJECT TO 
ALTERATION WITHOUT NOTICE 

No. 10 CRYSTAL CALIBRATORS. 

Nominal Range 500 Khz-30Mhz. 
500 Khz Xtal and 250/500 Khz BFO. 
Provide Heterodyne in steps of IMhz. 
Dial Calibrated in 2Khz Dvisisions. 
Power-12V DC at 0.3 Amp. 250V DC 
at 15MA. Brand New in Sealed Car¬ 
tons $13 ea. Used, but in good con¬ 
dition, $10.50 ea. Packing and Freight 
$1.50 extra. 

iiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiffmrfrmitirifff 

Come in and inspect our large 
range of Disposal Equipment. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiitmiiiiiiiiiiiiimiiiimiiiiitimiiiiiiiiiiiiiiiiimiiiifi 

LINEAR AMPLIFIERS, R.F. No. 2. 
Employ 4—807’s. 

Frequency Coverage 2 Mhz—7.5 
Mhz (easily modified for 20Mx). In¬ 
built 12V Genemoter supplies 600v DC 
at 200MA. Ideal SSB. Mobile Linear. 
Complete with all Valves. $10 plus 
freight. (Supplied with 2 spare 807s 
and Antenna Unit $2 extra.) 

VALVE SPECIALS. 

QB2/250 (813) $9, 807. 70 cents. 
VR150/30 75 cents ea. or 3 for $2. 
VR105/30 75 cents ea. or 3 for $2. 
6AC7. 20 cents ea. or 12 for $2. 
6J6, 30 cents ea. or 7 for $2. 

6AM5. 40 cents ea. 

Plus pack and Post. 

C.O.D. ORDERS ACCEPTED 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET, 
Melbourne, Phone 32-3815 

(opposite Myers) 
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Among the many messages of congratu¬ 
lation the club received was one from 
the Minister for Defence, the Hon. Allan 
Fairhall, VK2KB. The club is justifiably 

g roud of its first year achievements. 

everal of the members will be candi¬ 
dates for the A.O.C.P. examination this 
year. 

The Maitland City Council has leased 
to the club, at a minimum figure, a 
block of land in Maize Street, East 
Maitland. Plans are in hand for the 
erection of permanent clubrooms. In the 
meantime, a temporary building will be 
moved to the site and prepared as a 
workshop. 

During the Maitland Show in Febru¬ 
ary, The Maitland Radio Club sponsored 
club member Nancy West in the Hunter 
River Show Girl Contest. Nancy, escorted 
by John Whitehead, was presented to 
officials at the Show Ball held in the 
Maitland Town Hall. Two appearances 
made by Nancy at the Show gave good 
publicity to the club and the amateur 
service in general. Both Nancy and John 
are very keen to obtain their amateur 
licence, having gained Honours in the 
Elementary Certificate examination in 
1967. 

Further publicity is given to club acti¬ 
vities each Monday in the evening edi¬ 
tions of the Maitland newspaper. These 
notes, prepared by the club president, 
Kevin Watson, VK2ZKW, have proved 
to be very popular with readers. 

The membership stands at 35. Lectures 
are held at the Maitland Technical Col¬ 
lege on Friday evenings commencing at 
7 o’clock. 

Information on the club’s activities 
may be obtained from the secretary by 
phoning Maitland 33-7286, or by writing 
to Box 54, P.O., East Maitland, 2323. 

Westlakes Radio Club 

The Annual General Meeting of the 
Westlakes Radio Club was held on Wed¬ 
nesday evening, March 6th, A lengthy 


iiHiimHiiUMUiiimmtiiiiiiiiHiiiumiiuHuiiiiiiiiHiimiiiMiiaiiHiiHiiitiiiiuii 

VALE VK2BG and VK2GQ 

This month comes the sad news of 
the deaths of two very well-known ama¬ 
teurs, both from N.S.W. 

Bruce Glassop, VK2BG, died very sud¬ 
denly on March 18, leaving a widow and 
five children, A memorial service was held 
in St. Mark’s Church of England, Erming- 
ton, on March 20, prior to the funeral 
leaving for the Northern Suburbs Crema¬ 
torium. (Staff member Ian Pogson, who 
was a close friend, has written an appre¬ 
ciation which appears elsewhere in these 
notes.) 

Ted Barlow, VK2GQ, passed away 
while on holiday in Queensland on March 
23rd. Ted was one of the oldtime opera¬ 
tors and is reported as being the first 
to contact the United States on CW. The 
funeral service took place at the West 
Chapel of the Mount Thompson Crema¬ 
torium, near Brisbane, on March 25th. 

Deepest sympathy is extended to their 
wives and families from their fellow ama¬ 
teur friends. 


report dealing with various aspects of the 
club’s activities was presented by the out¬ 
going president. There was a membership 
of 112 at the end of the financial year 
and the treasurer recorded a credit 
balance of $97.47. 

The election of officers for the ensu¬ 
ing year resulted in the following mem¬ 
bers being elected: 

President, Keith Howard, VK2AKX; 
Vice president, Joe Waugh, VK2ZJO; 
Secretary, Bruce Morley; Treasurer, John 
(Max) McLachlan. 

Communication officers: Tony Mullen, 
VK2ZCT, Allen Legge. 

Morse training officer: Bob Blyth, 
VK2BOB. 

Stores staff: Frank Stobbs, Brian Mones, 
VK2ZHF, Ray McCook. 

Canteen officer, Henry Schroeder, 
VK2ZGK, assistant, Rene Miles. 


Transport officer: Ray McCook. 

Committee members: Pat Maloney 
VK2AXU, BUI Munn, VK2ZWM, Allan 
Coates, Norman Sweetman, Colin Mackie 

Librarian, Paul Lindsay. 

The membership fees are: Senior grade 
$2.00 per year. Junior grade, Studeni 
grade, $1,00. 

Since the annual meeting, 10 new mem¬ 
bers have enrolled, making the total 122 
and it seems certain that the 150 mark 
will be passed in 1968. Full details oi 
the club’s activities, which caters foi 
those living in the Lake Macquarie anc 
Newcastle areas, can be obtained b> 
writing to the Secretary, P.O. Box 1 
Teralba, N.S.W. 2284. 

QUEENSLAND 

News from Queensland is that th< 
Yeronga High School, with a total of 4? 
members, the largest in Queensland, has 
six-metre equipment on the air and i< 
looking for contacts between t p.m. anc 
2 p.m. each weekday. The club callsigr 
is VK4ZYS. 

From New Ireland, the Mongop Club 
has registered 40 members, making it the 
second largest club in the VK4 Division 
Reverend Bro. Freitas and Chris Elliot 
are the club leaders and the club station 
operates under the callsign VK9FS. The 
club intends taking part in the Y.R.S 
hook-up and asks that a lookout be made 
for VK9FS. 

SOUTH AUSTRALIA 

As a result of the Y.R.S. State Conven¬ 
tion held at Port Pirie last January, a 
regular sked time for Y.R.S, stations has 
been established. All clubs are invited tc 
come on the air on 3625KHz on the first 
Friday of each month at 2000 hours (S.A 
time). 

Two Port Pirie Y.R.S. club members 
were successful in the February examina¬ 
tions. Malcolm Pollard gained a 96 pei 
cent honours pass in the Elementary cer¬ 
tificate and Wayne Shearer a 75 per cent 
pass in the Junior Certificate. 


for Popular Projects! 



rxsvBsn 


ELEC. AUST. AUG.-DEC. 1967 
OUTLOOK JAN.-FEB. 1968 
ELEC. AUST. AUG. 1967 
ELEC. AUST. JUNE. 1967 
ELECT. AUST. APR. 1967 
ELECT. AUST. APR. 1967 

ELECT. AUST. APR. 1967 
ELECT. AUST. NOV. 1966 
ELECT. AUST. OCT. 1966 


PROJECT 

All Wave Receivers, 3, 4, 5, 6 & 7 
Stereo 10-10 Transistor Power Amp. 

60 Watt Guitar Amplifier 
40 Watt Guitar Amplifier 
Logic and Counting Demonstrator 
Optical and Magnetic Preamp for 
Sound Projectors 

All Silicone Paymaster Amplifier 
Stereo Public Address Amplifier 
3 Band Receiver with Switched Coils 


Electronic Photo Cell Circuits 
3 Watt Transistor Stereo Amp. 
Regulated Power Supply 
Basic Stereo Amplifier 
A Battery Charger for your Car 
1966 R-C Bridge 

THREE Band Short Wave Converter 


A & R TRANSFORMER TYPE 

PT2062, E7 V.C. 

PT6413 

PT5893 0T2842 
PT5892, 0T2843 
PT2150 or 2 x PT5579 


PT1992 

PT6232, 

PT5891 

PT1992 



Z3252 

Z3239 OT4005 (2 req’d) 
Suitable Speaker Trans, 
from A & R Range. 



PT5991 

PT5990 

PT1940 

PT1889, Z3040, K5/15 (2 Reg’d.) 

PT5786 

PT2150 

PT5890 

Z3200 (2 req'd) 

Z3212 

PT5755 

PT2150 

PT2062 Z3040 0T E7./15 
PT5721 

PT TD19 (2 req’d) 

PT2150 (for AC Supply) 

PT2150 (for AC Supply) 

PT5890 
PT5890 
PT1993 
0T E7/15 
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Bruce Glassop, VK2BG — a tribute 


It was in 1940 when I started to work 
t Standard Telephones and Cables Pty, 
^td., in Alexandria, that I met Bruce for 
he first time. He was working in the 
(rawing office at the time. However, in 
941, he answered the call and joined the 
t.A.A.F., with the rank of Pilot Officer 
nd where he was devoted to radar work. 

After the war, he returned to STC and 
pent time on Engineering Sales and 
)raughting. I formed a close and endur- 
ig friendship with him at this time and 
ue to his solicitations, I joined the ranks 
»f amateur radio. 

On the 4th May, 1951, I had the privi- 
:ge of being a groomsman at his wedding 
i Brisbane, where he married Irene Mann, 
ne of the daughters of the Hon. John 
4ann, at that time the Speaker in the 
Queensland House of Parliament. 

Prior to this, Bruce had left STC and 
ained experience in other organisations, 
efore joining the technical staff of ATN 
Channel 7. on 10th June, 1959. 

Although Bruce was mentioned in one 
f the articles on the Deltahet Receiver, 
: will be of interest to mention what 
appened in a little more detail. I had 
eveloped what was ultimately to be 
nown as the Deltahet Front End, up to 
point where it was a reality. However, 
lere was still a lot of spade work to be 
one and a number of problems had to be 
ssolved. At this time, Bruce mentioned 
a me that he was considering some sort 
f a converter to put in front of his 
tR88. I suggested that he may be interest- 
d in my new device and he could go 


along with me and build one up. This 
would free me to tackle some of the 
remaining problems and so the advantages 
were mutual. 

Bruce proceeded with the construction 
and we worked closely on this unit until 
it was completed. As my own was trailing 
somewhat, I used Bruce’s unit for photo¬ 
graphic purposes for the series on the 
Front End. He became a devoted enthu¬ 
siast of the Deltahet and did a great 
deal to promote its Dopularity among 
amateurs and others. He also spent con¬ 
siderable time helping some of those 
builders who had run into problems. 

Another amateur Tadio activity, which 
had become somewhat of an institution, 
was his regular Sunday morning chat with 
his cousin, Ron Glassop, VK4BG, in 
Maryborough. Others would come into 
the QSO from time to time and I had 
the pleasure of participating on many 
occasions. 

Although Bruce had been in amateur 
radio since about 1933, his enthusiasm 
never waned and he made many friends 
over the years. The fact that he had a 
large number of friends in many walks 
of life was amply demonstrated at his 
funeral. Among others, the amateur 
fraternity was well represented, along with 
most of the technical staff of ATN Chan¬ 
nel 7. 

Bruce is survived by his wife Irene, 
son Peter, daughters Nancy, Helen. Linda 
and Janis, his mother, Mrs E. Glassop, 
and brother, Group Captain Ross Glassop, 
D.F.C. (Ian Pogson). 


EUROPEAN HIDDEN TRANSMITTER HUNT 


The fifth European hidden transmitter hunt championships were held 
in the Czechoslovakian town of Cervena in Southern Bohemia from September 
22nd to 27th, 1967. Seventy-one radio amateurs from Austria, East Germany, 
Bulgaria, Federal German Republic, Hungary, Poland, Romania, U.S.S.R., 
Sweden and Yugoslavia attended, of which 51 were actual competitors. Also 
present were several interpreters. 

The championships were held under very good conditions and the rules 
were set out by an international jury who took the opportunity to hold 
several meetings to discuss rules for future events and other matters of 
international concern. 

The radio equipment used by the competitors and at the starting point 
was of a high technical level and for the first time automatic transmitters, 
remotely controlled from the starting point, were used. 

The time of arrival of each of the competitors was recorded on a card 
by a special watch. A special beacon station was in operation to prevent com¬ 
petitors becoming lost. 

Forty-eight competitors took part in the 80-metre event and 45 in the 
two-meter hunt. The contests were organised by the Central Radio Club 
of Czechoslovakia and referees from 11 countires judged the championships. 

The leading individual competitor in the 80-metre hunt was a Russian 
who located four hidden transmitters in 49 minutes .06 seconds. The runner-up 
was a Czechoslovakian who took 51 minutes to locate four transmitters. 

The leading individual competitor in the two-metre championship was 
also a Russian who located three transmitters in 37 minutes 30 seconds 
and the runner-up a Hungarian who took 37 minutes 41 seconds to locate 
the three transmitters. 

The 80-metre championship was won by a team from the U.S.S.R. with 
Yugoslavia and Hungary filling second and third places. 

The 2-metre championship was won by the team from Hungary with 
Bulgaria and U.S.S.R. occupying second and third places. 

Here is the complete list of placings: 

80 Metre Championship: 

Placing Country No. of transmitters 

U.S.S.R. 8 

Yugoslavia 8 

Hungary 8 

Bulgaria 8 

East Germany 8 

Czechoclovakia 7 

West Germany 7 


Romania 6 

Austria 6 

2 Metre Championship: 
6 


Time 

118 min. 26 sec. 
131 min 28 sec. 

135 min. 52 sec. 
142 min. 08 sec. 

152 min. 53 sec. 
130 min. 08 sec. 

136 min. 04 sec. 
149 min. 26 sec. 

153 min. 23 sec. 


Hungary 
Bulgaria 
U.S.S.R. 
Romania 
East Germany 
Austria 

Czechoslovakia 
West Germany 
Yugoslavia 


6 

6 

6 

6 

5 

5 

4 

3 


89 min 53 sec. 
100 min. 36 sec. 
106 min. 30 sec. 
121 min 17 sec. 
135 min. 19 sec. 
151 min 05 sec 
160 min. 00 sec 
99 min 13 sec. 
76 min 18 sec 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 


MAY SPECIALS 


TRIO TK150E AMPLIFIER, two 

Goodmans Twin-Axiom 10 Speakers 
in 3 cub. ft. Teak Cabinets, and 
Garrard AT60 Mk. II Player/ 

Changer .. ...$270.00 

NEW B.S.R. UA70 Hi-Fi Stereo 
Changer/Player and Teak Plat¬ 
form ..$42.50 

PALACE 8-WATT Stereo Ampli¬ 
fier, two Magnavox 8” Speakers 
and Garrard 1000 Changer/Player, 
$69 00 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; f material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, fin 

material. $54.00 

Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) fin material and Gol¬ 
den 10 speaker .. .. $57.00 

Cabinet Kit and Golden 10 

Speaker .. $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available In Maple, Walnut 
or Rosewood colours . Teak 
veneer $1 extra for Slimline and 
Bookshelf models . $3.00 extra 

for others , 


FLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
Inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, Inner- 
bond and condenser, $21.50. 
Unit complete, $25. 
PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet kit only $10.50. 

All other parts. Including speakers, 
inner bond, etc., $25.00. 

Teak, $1.00 extra. 



SPECIAL QUOTES 

For Complete Sets Based On 
LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSU1 — STAR — TRIO. 


Write for Stereo Catalogue 


H. 

B. 1 

i hub 

SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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9 MHz. CRYSTAL FILTER 

TYPE 9-OA FOR S.S.B. TRANSMITTERS 




SPECIFICATIONS 9-OA: 

6.0 dB Bandwidth . 3 Kc. min. 

40 dB Bandwidth . 6 Kc. max. 

Pass Band Ripple . 2 dB max. 

Insertion Loss . 4.5 dB max. 

Input Termination . 150 ohm plus 150 pF. 

Output Termination. 150 ohm plus 110 pF. 

Physical Dimensions . 2” x 1.375” x 1.25” 


The PYE 9 MHz. S.S.B. FILTER PACKAGE UNIT 
consists of: 

1 PYE Type 9-OA Crystal Filter Unit. 

I PYE Type Q12A 9002 kHz Crystal Unit. 

1 PYE Type Q12A 8998 kHz Crystal Unit. 

2 PYE Type D Crystal Sockets. 

Also Typical Schematic Circuit Diagram and Appli¬ 
cation Notes. The crystal frequencies represent the 
upper ami lower sidebands. 


PTY. 
LTD. 

Q.C.B. APPROVED ORGANISATION 



P.O. BOX 105, CLAYTON, VICTORIA, 3168 $21.87 

Tel. 544-0361 telegrams: “pytronic" Melbourne 

Brisbane. Sydney, Adelaide, Perth, Hobart, Canberra, Geelong Plus Tox 


Two of the Continent's most respected manufacturers 
now release dynamic microphones in Australia! 



International Dynamics now has available a 
wide range of high quality dynamic micro¬ 
phones from Pearl Mikrofonlaboratorium of 
Sweden and the London Microphone Co. 
Illustrated is the Model RD-34/35 Pearl 
Dynamic Cardioid microphone. Frequency 
response is 30-20,000 Hz. Even under 
unfavourable conditions problems arising 
from feedback and background noise are 
solved. This model is ideal for high quality 
recording. Ask for data on the whole Pearl 
range! 



Two London microphones have also been 
released. The Model LM 100 is an omni¬ 
directional dynamic unit with a response of 
50-15,000 Hz. The microphone illustrated 
is the Model LM 200, a dynamic cardioid 
microphone with balanced output and a 
response of 50-15,000 Hz. Discrimination 
at 180° eliminates unwanted background 
noise. Ask for copies of reviews from 
authoritative overseas magazines and for 
complete technical data. London micro¬ 
phones offer high quality at a price which 
is more than competitive. 



THE PLANET MG-300 PUBLIC 
ADDRESS AMPLIFIER 

Power output is 35 watts R.M.S. with 
parallel push-pull 6BQ5's. Frequency re¬ 
sponse is 30-15,000 Hz. plus or minus 
2 dB. and inputs suit two crystal/dynamic 
microphones at 5 mV. and an auxiliary 
input for tuners, tape recorders, etc. at 
300 mV. Output impedances include 8, 
15 and 250 ohms as well as a 70 V line. 
List price is $73.50 inc. sales tax. 


Trade enquiries to:- 


INTERNATIONAL DYNAMICS 361 Bridge Rd., Richmond, 
(AGENCIES) PTY. LTD. vic ’ 312L TeL: 424403 
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Jamboree-On-The-A ir 

Advance information on the eleventh 
Boy Scout Jamboree-on-the-Air has been 
received from Noel Lynch, the National 
Organiser for the Australian Boy Scouts 
Association. In the first bulletin, relating 
to the 1968 event, several points of interest 
aire given to enable plans to be made by 
those intending to take part in the event. 

To prevent the confusion that 
occurred in 1966, the World Scouting 
Bureau have agreed with “C.Q.” maga¬ 
zine that the J.O.T.A. will be held on 
the third full weekend of October each 
year and the “C.Q. DX” contest Will be 
held on the following weekend. The dates 
set down for 1968 are October 19th and 
20th. 

Commencing at 0001GMT on Saturday, 
October 19th, and ending at 2359GMT, 
Sunday, 20th. the rules in general are the 
same as for 1967. 

Those wishing to make some initial 
arrangements for participation in the Jam- 
boree-on-the-Air should note that the 
names of the Branch Organisers are:— 

Papua/New Guinea 

E. W. Bastowe, VK9TB, 

P.O. Box 56, 

Port Moresby, Papua. 

Queensland: 

Branch H.Q. Commissioner for Senior 
Scouts, 

R. D. B. Smith, 

17 Beaumetz Street, 

Sandgate, Queensland. 4017. 

New iSouth Wales: 

Assistant Branch H.Q. Commissioner 
for Training, 

R. V. Lawrence, 

c/- Branch Headquarters, 

Baden Powell House, 

265 George Street, 

Sydney, N.S.W. 2000. 

Victoria: 

S/S/L John Nicholson, VK3AAN, 

28 William Street, 

Glenroy, Victoria. 3046. 

G/S/M Ray Jeffrey, VK7BS, 

2 McRobie Road, 

South Hobart, 

Tasmania. 7000. 

South Australia: 

Branch Field Commissioner Basil 
Dennis, 

c/- Branch Headquarters, 

Boy Scouts Association, 

119 Pirie Street, 

Adelaide, S.A. 5000. 

Western Australia: 

Branch H.Q. Commissioner for Deve¬ 
lopment, 

John Leech, 

53 Eric Street, 

Cottesloe, W.A. 6011. 

The event is not a contest and the 
object is to introduce Scouts to amateur 
radio and to allow them to talk or listen 
to their brother Scouts — whether they be 
in the next town or in another country. 

The bulletin also gives notice of an 
amateur radio gathering of Scout Group 
radio stations and Scouters holding ama¬ 
teur radio licences. 

“Attention all Scouts and Scouters; radio 
stations WB6IZF, WB6MTB, WB6LVB 
and WA7GOO, in conjunction with other 
stations, are forming a ‘World Scout Net.’ 
This net began on March 23rd, 1968, at 
1800GMT on 21.360MHz, and will meet 
regularly each Saturday thereafter at 
1800GMT on 21.360MHz. All Scout sta¬ 
tions are encouraged to participate.” 

'Information was also given that the 
Boy Scouts of Uruguay Association offi¬ 
cial amateur radio station “CX6AZ,” Boy 
Scouts of Uruguay, operates every Sunday 
in the following bands: 

80; 15; 10 metres, amplitude modulated 
40; 20 metre, single-sideband and ampli¬ 
tude modulated. 

They will appreciate any contacts with 
interested Australian Scouters and/or 
Scout stations. 


TAPE RECORDED LECTURES AVAILABLE FROM W.I.A. 


The tapes and slides listed below are available from The Secretary, 
W.I.A. (N.S.W. Div.), 14 Atchison Street, CROW’S NEST, N.S.W. 2065, for 
loan by clubs. The only charge is postage — stamps, cheque or postal order 
to the value of the stamps on the package received must be enclosed, 
when tapes and slides are returned. If tapes are on hand when request 
is received, they will be sent out immediately, but if already on loan the 
Secretary will hold the request until tape is available. It would, therefore, 
be unwise to make arrangements before they are received and checked for 
suitability. 

1 Transistors, 2 hours, 8 slides. Harold F. Burtoft VK2AAH. 

2. Aircraft Navigational Aids, 2 hours, 27 slides. Peter H. Griffen. 

3. V.O.R., li hours, 8 slides. Peter H. Griffen. 

4. Phasing Type SSB, li hours, diagrams. Leo McMahon VK2AC and 
Joe Reed VK2JR. 

5. Master Oscillators, 1 hour, 24 slides. Joe Reed VK2JR. 

6. Elimination of T.V.I., i hour, 7 slides. Horie Oakes VK2FA. 

7. Remote Control and Supervisory Equipment, 16 slides. Peter H. Griffen. 

8. High Frequency Direction Finding, 1 hour, 30 slides. Joe Reed VK2JR 

9. Phasing Filter SSB, li hours, I diagram, 1 slide. Joe Reed VK2JR. 

10. Silicon Rectifiers, 97 mins., 7 slides. Paul Free. 

11. VHF History, no diagrams or slides. Ed. Tilton. 

12. Quad Antennae, 1 hour, 20 slides. Burtoft VK2AAH, Molen VK2SG, 
Whiting VK2ACD. 

13. Linear Amplifiers, 1 hour, 17 slides. Bob Wilson. 

14. Transistorised RF Converters, 1 hour, 12 slides. Syd Molen VK2SG. 

15. The Spirit of Discovery, 55 mins., no slides. Edwin H. Armstrong, 
Recorded by H. Burtoft. 

16. “Tally Ho,” 7 Mc/s Fox Hunting, 1 hour, 5 slides. Harold Burtoft 
VK2AAH. 

17. Cause and Chance Creation, 40 mins., no slides. Prof. Morrison. 

18. Grid Dip Oscillators, 80 mins., 15 slides. Bob Winch VK20A. 

19. Baiun Transformers, 2 hours, 33 slides. Joe Reed VK2JR. 

20. How Does My Signal Go? 70 mins., 19 slides. Frank Hine VK2QL 

21. VHF Aerials, 1 hour, 32 slides. Harold Burtoft VK2AAH. 

22. A Field Day With A Difference, li hours, 34 slides. Eric Warren. 

23. Princiles of AGC, 77 mins., 20 slides. Bob Winch VK20A. 

24. SSB and CW AGC, 73 mins., 14 slides. Bib Winch VK20A. 

25. A New Look At Radiation, li hours, 30 slides. Joe Reed VK2JR. 

26. Short Wave Listening, 1 hour, no slictes. Syd Molen VK2SG. 

27. Introduction of Amateur Radio, 35 mins.. 17 slides. Syd Molen VK2SG. 

28. Transistors in Communication Receivers, 80 mins., 24 slides. Berry Beres- 
ford VK2ABB. 

29. TV Station Antenna Design Part I. Structure, Types of Radiators, 75 
mins., 22 slides. John Vanderley. 

30. TV Station Antenna Design Part II. Gain, Patterns, Power Dividing 
and Cabling, 67 mins., 19 slides. John Vanderley. 

31. Communication Receiver Design, 1 hour, 21 slides. Keith Woodward 
VK2ZAU. 

32. As It Was In The Beginning, H hours, 26 slides. 

33. Prince Philip’s Dunrossil Lecture, 1 hour. 

34. Home Brew Side Band, 85 mins., 26 slides. Syd Molen, Stan Bourke. 

35. Solid State RF, 60 mins., 19 slides. Bruce Ridley. 

36. Radio Links, 1 hour, 14 slides. Ted Whiting. 

37. Magnetic Amplifiers, 85 mins., 26 slides. Alan Morris. 

38. Radio History, 1£ hours, 83 slides. Norm Burton. 

39. Aircraft Operation from a Modem Fleet Carrier, 80 mins., 25 slides. 
Alan Morris. 

40. TV Video Signal Generation Part I, 1 hour, 26 slides. Syd Molen 

VK2SG. 

TV Video Signal Generation Part II, 1 hour, 26 slides. Syd Molen 

VK2SG. 

41. SSB Exciter (Solid State) 2 hours, 15 slides. Ted Banstead. Q 


NEW SHIPMENT 

©eeclcsB 



SPEAKERS - KITS - CROSSOVERS 


WE PAY FREIGHT 


Danish Hi-Fi 

I^ty. Ltd. 


941 BURKE ROAD, 
CAMBERWELL, 

CRN. BURWOOD RD. 
TEL.: 82 4839 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



220S 4000 OPV 

D.C. VolU 5. 25, 125. 500. 2.500. 
A.C. Volts 10. 50. 250. 1,000. 
Current: 250mA. 250mA. 
Resistance: 0-1 OK, 0.1 Mel* 

$7*95 port 50c 
C.T.330 20K. OPV 

D C. Volts 6. 6. 30, 120. 600, 
1.200. 3.000. 6,000. A.C. Volts 6. 
30. 120. 600. 1,200. D.C. Current 
.06-6. 60. 600mA Resistance. 6K. 
600K, 6meg., 60meg. D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable (or transistor use 

$15.95 

C.T.500 20K.OPV 

D.C. Volts, 2.5. 10, 50, 250. 500. 
1.000. A.C. Volts, 10. 50. 250, 
500. 1.000. D.C. Current, .05. 
5.50. 500mA. Resistance, 12K. 
120K. 1.2meg„ 12 meg. D.B. 

minus 20 to plus 62. 

$13.25 

KAMO DEN—100B 

10,000 O.P.V 

D.C. Volts. .5. 2.5. 10.50. 250. 
500, 1,000. 

A.C. Volts, 25. 10.50, 250. 500, 

1 , 000 . 

Mils., .01, .25, 2.5, 25. 250. ID.A 
Res.. 20K. 200K. 2M.. 20M:OHM 
DB minus 20 to plus 62. 5 Ranges. 

$28*75 Po*t $1.00 


P.T.34 1000.0PV 

D.C. Volts. 0. 10. 50. 250. 500. 

1 , 000 . 

A.C. Volts 0. 10, 50. 250. 500. 

1 , 000 . 

M.A. 1-100*500 RESISTANCE. 

$5.25 Pott 50c 
200H. 20K.OPV 

D.C. Volts. 5. 25. 50. 250, 500. 
2,500. A.C. Volts. 10. 50, 100. 500. 
1.000. D C. Current, 50uA, 2.5, 
250mA. Resistance. 6K. 600K. 
Capacitance. 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm Twin Cone. 

8in.97.$t 

lOin.$9J9 

12in.S7.90 

5ln.$4 JO 

5in Tweeter. $3,79 

4in Stogie Tweeter .. .. $2.75 

12to Heavy Duty 20 watt $17.5$ 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 

Long-range reception. Dc luxe 
model. Push-button station selec¬ 
tor .$59J$ 

Standard model, with 

speaker.$45.50 

Standard aerial.$5.75 

Lock-down model. $$.75 

$8.75 

AMPLIFIERS 
Public Address Rang* 
240V-AC 



3 

MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL. 84 output ..$39.50 

30 Watt. As above. EL34 

P.P.$53.50 

40 Watt As above. EL34 

P.P.$79 JO 

60 Watt. As above 6DQ6 

P.P.$90.50 

LINE OR VOICE COIL. 

TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above .. 


P.A. SPEAKERS 

8 WATT 

8ln Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$14.50 

In Double Ended Flares. 
Duolateral Coverage. 

$16.50 

e Output Transformers to i 
$1*75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 103. 

Imp. 50K with Switch. 
Freq. Response 
100-10.000 c/s. 

$11.75 

Model DM-401 
with switch, 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model. 

$3.50 

9to Goose Neck, $5. 


TAPE PLAYBACK 
KITSET 

BSR deck with parts for transistor 
pre-amp and circuit. 

$30.00 

Post $1.25 N.S.W.. $2.00 Inter- 
state. 

Easy to build. Hi FI quality. 



REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-ft equipment. 

$5.75 

Pott 35c. 


CO-AXIAL SPEAKERS 

C.S.-20. 8" 

V.C. 16 ohm Ctoss over. 3,000 
cycle. Frequency range 40 to 
20.000 cycles. 

Rated 2 Watts. 

$15.95 

I2in 20 W»tt. 

AS above. 

$27.75 


HORN TWEETER 
CT-3 

2.000-20.000 Respoow. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight mn>. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model, 4-speed. 

$21.50 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27*50 

Post N.S.W. $1.25. Interstate $1 75. 
De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 

$37.50 

N.B. Beacause of rise in duty all 
changers and players will rise 
approx. 25% next month. 


HI-FI STEREO 
HEADPHONES 


8-OMM. 

Range 25c to 17K.C. 

$9.75 

Post 35c. 


INTER. COM. UNITS 

1 Station Ttanslstorised 

$11.50 

4 Station, Including Master 

$20.25 



PANEL METERS 


A wj 

A MKt ° 


EDGE METERS. 1mA. 

Scaled V U.S. 

Tuning Stereo Bal. $2.56. 

A FULL RANGE OF UNITS. 
85 Types, mm to 3V*ln. 
FROM $3. 

Send for full list. 


FUZZ BOX 

FUZZ, BOX. E. AND A. AUO. 
WIRED AND TESTED. 

$15.00 

Poet.* 79c. 


REVERB UNIT 

COMPLETE with AMPLIFIER. 
E.A. October issue. Kltset $39.99. 
Wired and tested. S4I 99. 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranges. Accuracy 5 cps—1 2 me, 
plus-minus 2dB. 10 cps-1 me, plus- 
minus IdB. 20 cps-250 KC., plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0, 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50 

MODEL TE-65 
V*T.V.M* 

DC.V 0-1.5-5-15-50-150-506*1,500 
V. Rms. AC.V. 0-1.5-5-15-50*150* 
500-1.500 V Rms. 0-1.4-4-14-40- 
140*400*1.400-4.000 V. P.P. 
Resistance RX10.I00, .IK. .10K. 
.I00K, JM. .10M. Decibel— lOdb, 
minus-plus 65dB. 

240 V.A.C. 

$42.50 

TECH. P.v. M $40.$,. 


SIGNAL INJECTOR 

Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio. 
TV and Amplifier Service 

$4.75 

Post 25c. 


NEW RECORDING 
TAPE 

31n Correspondence Tape .. 9$e 

3 in Mylar LP 300ft .. .. $1.#9 

5in Mylar LP 900ft .. .. $2.#t 

Sin Mylar DP 1200ft .. .. $2.56 

5ttto Mylar LP 12000ft.. .. $2.9$ 
5%in Mylar DP 1800ft .. $3.79 

7in P.V.C. 1200ft.$2.9$ 

7in Mylar LP 1800ft .. .. $3.75 

7in Mylar DP 2400ft .. .. $5.f6 

Pott 25c per spool. 

N.B. Because of rise in duty all 
tape will rise 25% next month. 
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"MYERS" AUTOMOBILE STEREO 
TAPE 

Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampere.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and « 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 
automatic channel selecting. Transistors: 12-translstor 
(Silicon-used and OTL system). Tape Speed: 3-/f** per 
second, plus 3% minus -1%. Drive Motor; DC Micro 
motor with Governor. 

Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45cti>. Signal to 
Noise Ratio: Better than 40db. Price $99.50. 


PLAYER 



MILLARD 

MAGNAVOX 


BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 
$36.75. 


Posts N.S.W. 50c. Interstate $1.00. 
CABINETS ONLY 
R. H. BOOKSHELVES $11.50 
MULLARD $10.95 


PLAYM ASTER 
BOOKSHELF UNITS 
61n 8in 12ln 

$27.75 $33.50 $36.50 



GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, with Twin 

Cone Speaker.$53.55 

14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers..._.. $76.25 

35 WATT 

4-Channel, Bass and Treble Boost. 
4 Twin-Cone Speakers .. $109.05 
Vibrato with foot control and 2 

K esct controls for frequency and 
tensity. $10.50 extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 

SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIER 
4 Input Channels, Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. $79.75 

45 Watt. $99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato if required, $16.59 extra. 


TAPE HEADS 


2-Track Mono. 


$5.75 pr. 

4-Track Stereo. Hi-Fi. 


$15.75 pr. 


Post 25c. 


PLAYMASTER 117 

60-Watt 

KITSETS $90.75 

Wired and tested, 596.75. 



PLAYMASTER 106 
AND 107 




Feb. and March Elect. Aust. 


106 

WIRED AND TESTED$88.75 

107 

WIRED AND TESTED$79.00 


CHANGER 

PLATFORMS 

Teak Finish. 

PERSPEX DOMES 

Fits AU Current Models. 

MINIBOX 

SPEAKER CABINETS 

Teak or Walnut Finish. 
Takes Magnavox 6ln Speaker 
and 3in Twee.er. 

AU One Price 

$7.50 EACH 

Post, N.S.W. 65c., Interstate $1.00. 


TAPE DECKS B.S.R. 

2 Track, 3Y* l. p .„. 

$25.50 

4 Track, 3 Speed 
Stereo 

$41.50 

TRIO STEREO 
AMPLIFIERS 

Model WE-24. 

12 Watts per Channel. 7 Valves. 
Loudness control. Freq. response. 
20—20,006 cps. 

Input for Crystal, Ceramic, Phono, 
Tuner, Tape. 

$85.00 

MODEL W-8IE 

9 Tubes, 3 Silicon Diodes. 

50 Watts per Channel. 

Freq. Response 20—20,000 cps. 
Input for Crystal, Ceramic, 
Magnetic Cartridge, Phono, Tuner, 
Tape. 

$190 

Limited Stocks Available. 

Send for full Technical 
Specifications. 


TEST EQUIPMENT 



WIDE DAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 

T.O.2 TV portable service unit 2** oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 


***** 

» 

T.C. ^ « 

3 «r 

| # # 

44 • 


V- 

119 STEREO 

TAPE ADAPTER 

Suits all Playmaster Stereo ampli¬ 
fiers and others that accept crystal 
P.U. 

Kitsct.$79.00 

Wired and tested.$96.00 

MULLARD 

TRANSISTORISED 

TAPE RECORDER 

With full instructions and circuit 
and deck. 

KITSET $110.00 

VALVE TESTER 

Tosts all valves, diode*, rectifier* 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 

Complete with tube chart. 

$26.75 

Pott. N.S.W. 25cj latent.!. $1.25. 

T.E. 50—99—5011 

Checks. Na Vistas. Compactroas, 
etc. 

$34.25 

G.D.O. 

UNITS 

Leader. 816. 6-0and. 2 Mre to 
266 Met Nuvtetorleed. 246 V.A.C. 
Operation. Modulated. Calibration, 
Accuracy 2 per cent. 

$41.50 

T.E. It Lafayette. • Baade. 366 
K.C. to 266 Mem. 246 V.AC. 
operation 

$39.50 

Poet, N.S.W., 50c; Interstate, 75c. 
T.E. 15 Transistorleed, 7 Band, 
366 Kc to 276 Megs. 

$34.75 

PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull, 8 Watt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 

$77.00 

ELECTRIC GUITAR 

Pickup Unit,.$8.75 

Accordion Pickup Units .. $8.75 
Harmonica Pickop Units .. $1.95 
Post. N.S.W. 40ci Interstate 75c. 

AUDIO GENERATOR 

DeLux. Model TE—22D. 

Freq. range. Sine 26 cpe—266 KC. 
SQ. 26 cps—25KC. Output voltage. 
Sine 7V. SQ. TV P-P. Output Im¬ 
pedance 1606 ohms. Acc. 5 per cent. 
Distortion ices than 2 per cent, fi¬ 
ning* attenuation. 

1/1, 1/10, 1/106, 1/IK. Printed 
circuit. 

246 V.A.C. 

$41.50 

Poet. N.S.W $!.„> blentate $15. 

SIGNAL GENERATOR 

Deluxe Model TE-20D. 

Freq. range 126 KC—500 Mcs. 

7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration. .Marker 
generator. Printed circuit. 240 
V.A*C. 

$27.50 

T.E.20 $25.50. 

LEADER L.S.G. 11 $29.75. 

Post., N.S.W., 75c; Interstate SI.25 

PLAYMASTER 

• U 

|. •*•••» \§ 

115 

The new solid state Stereo-Amp¬ 
lifier. April issue. 

Wired and tested .. . . . . $104.00 

Kit Set. $90.00 

Pre-amp to suit magnetic 
cartridge. 12.00 

PLAYMASTER 118 

KITSETS S7..7S. 

Wired and tested, $89.75. 

Fitted with Pre-Amp to suit 
Magnetic Cartrdige. 

$12.06 extra 

STEREO SPECIAL 

19 Transistor. 

12 Watts per Channel. 

Input for Mag. and Ceramic P.U. 
Bass and Treble Boost. 

$78.75 
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DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 


TYPE A.20 
HIGH POWER 
TRANSMITTERS 

I K.W. 2 to 20 Megs. 

Rack mounted. Fully metered. 
Complete with vales and power 
supply. 

New condition. 

Ideal for SSB final. 
Industrial heating, welding, etc. 
Final — 4 x 813. 

Modulator 2 x 813. 

Weight approx. 10 cwt. 

$125.00 


NEW VALVES 


1 A3 .. 

75c 

6AM5 .. 

75c 

1A5 .. 

75c 

6AN5 .. 

$1.25 

1C5 .. 

75c 

12SK7 .. 

50c 

1C6 .. 

. $1.25 

12SL7 .. 

$1.25 

1C7 .. 

. 50c 

47 .. .. 

$1.25 

1D5 .. 

55c 

76 . . 

75c 

1F5 .. 

. $100 

84/624 .. 

$1.2$ 

1G4 .. 

. 75c 

723A 

. 6.00 

1H5 

. 75c 

809 .. .. 

$1.75 

1H4 .. 
1J6 .. . 

. 75c 

. $1.25 

813 .. .. 
289B and 

$7.00 

1K7 .. 

50c 

Socket 

$5.75 

IL4 .. , 

50c 

866A .. . 

$1.50 

1M5 

. 50c 

954 .. .. 

50c 

1N5 .. 

75c 

956 .. .. 

50c 

1Q5 .. 

50c 

1603 .. . 

50c 

1S5 .. 

. 75c 

1616 .. . 

50c 

1T4' .. 

. $1.00 

1619 .. . 

$2.00 

6AK6 . 

75c 

1629 .. . 

50c 

6AR6 . 

. $1.25 

1050 .. . 

$2.00 

6AS7 . 

. $2.00 

9006 .. . 

50c 

6B6 .. 

75c 

AV11 .. 

25c 

6B8 .. 

75c 

CA19 ..$10.50 

6BF6 . 

. $1.00 

CK1013 . 

$1.50 

6C8 .. 

. 75c 

CV63 .. 

75c 

6F6 .. 

. $1.00 

CV66 .. 

75c 

6G6 .. 

. 75c 

CV1102 . 

75c 

6G8 .. 

. $1.50 

CV1133 . 

75c 

6J6 .. 

. $1.00 

CV1136 . 

75c 

6J7G . 

75c 

EBC33 . 

75c 

6J8 .. 

. $1.75 

EC70 . 

40c 

6K6 .. 

. 75c 

ECH33 . 

$1.50 

6K7 . . 

50c 

EF36 .. 

75c 

6N7 .. . 

75c 

EF37 .. 

75c 

6SA7 Metal 75c 

EF39 .. 

75c 

6SC7 . 

. $1.00 

EF72 .. 

40c 

6SH7 . 

40c 

EF73 .. 

40c 

6SJ7 .. 

. 95c 

EK32 .. 

$1.50 

6SK7 . 

. $1.25 

EL91 .. 

$1 00 

6SN7 . 
6SS7 . 

75c 
. $1.25 

EM35 .. 
KTW62/ 

75c 

6X5 

75c 

6U7 .. 

75c 

7C5 .. 

50c 

RD27 .. 

$1.50 

7N7 .. 

75c 

VR65 

. 50c 

7W7 . 

50c 

VR75/30 

$1.50 

12A6 . 

50c 

VR105/30 $1.50 

I2AT7 . 

. $1.00 

VR150/30 $1.50 

12BE6 . 

. $1.00 

VT502 .. 

$1.25 

12C8 . 

. $1.25 

32 .. 

$1.00 

12SJ7 . 

. $1.25 

45 .. .. 

$1.00 

2A3 . . 

. $2.00 

37 .. .. 

$1.00 

2C26 . 

75c 

49 .. 

$1.00 

2X2-879 

50c 

CL4 .. . 

$1.25 

3A4 .. 

. $1.25 

EMI .. 

$1.25 

3B7 .. 

. $1.00 

TZ40 .. 

$1.00 

3D6 .. 

. $1.00 

6AB7 .. 

75c 

5X4 .. , 

50c 

6C6 .. . 

$1.25 

5Y4 .. 

. 50c 

6SC7 .. 

75c 

5Z4 , 

6AC7 . 

. $1.00 

7A6 .. . 

75c 

75c 

9006 .. . 

50c 

6AG5 . 

95c 

6L6 .. . 

$1.50 

6AG7 . 

. $1.00 

6AK5 .. 

75c 

6AJ5 .. 
6AL5 . 

50c 

75c 

807 .. . . 

75c 


GENEMOTORS 

Input Output 

12v 600v 300mA New ..$11.00 

12v 1200v 200mA.$13.00 

24v 540v 200mA New .. $4.00 

24v 300v 250mA New .. $5.50 

12v 275v 110mA.$7.50 


CHASSIS PUNCHES 

SIZES Min. V.ln, %in. tin. 
l l /ain with tapered 
Reamer and Carry Box. 

$5.75 

Post 50c. Interstate $1.00. 


NEW POWER 
TRANSFORMERS 


240- 10V 1.3KA Auto .. 
124V Doubler 300MA 
130V Doubler 4D0MA 
145V Doubler 450MA 
150 x 150, 30 M.A. 


$ 21.00 
$6.75 
$7.75 
$9.75 
. $3.75 

225 x 225, 50 M.A. .. .. $4.25 

193.5in C.R.O. Transformer $12.95 
150v Doubler. 600 M.A. .. $12.75 


3" SELSYN MOTORS- 
TRANSMITTERS 

J0VAC-500cps. 

$5.75 

Post 75c, Interstate $1. 


RELAYS 

6V, 3-pole Miniature .. .. $1.50 

12 volts, DPDT, 5 amp .. $2.00 

12 volts DPDT. $1.25 

lOOpf TX var. condensers $1.00 
Hi-speed Polarised relay .. $5 00 

2000 ohms.$1.25 

1000 ohms.$1.25 


PADDED DYNAMIC 
HEADPHONES 

100 ohms. $3.00 

With 50 ohm. Dyn. Mic. 

$4.50 

Post 50c. 


OIL FILLED 
CONDENSERS 


.5mfd 600V. 35c 

2mfd 600V. 65c 

lmfd 600V. 65c 

4m fd 600V. 65c 

4mfd 2.5K.$3.00 

lmfd 3000V.$1.70 

.5mfd 5K, .1 5K. .1 3K AC 

.25 4K, .5 2 j / 2K.ea. $1,50 

4mfd 3000V.$3.50 

2mfd 3000V.$2.50 

lmfd 3000V . $2.00 

1.25mfd 600V.$4.50 

mfd. 4000v.$3.00 

*2 mfli. 2000v.$1.50 

4 mfd. 1500v.$1.50 

1 mfd. 1500v.$1.00 

8 mfd. 60v.$1.00 

,1 mfd. lOOOv .$1.00 


PYE 

EX-TAXI TRANSCEIVER. 
Complete All valves, speaker, Mic. 
Clean condition. 

$32.00. 


NEW C.R.O. TUBES 

3API-906 3 in.$2.75 

CV112 5in.$2.00 

VCR97 6in.$3.75 

ACR10/VCR139A 3in .. ..$3.00 

CV1522 min.$2.25 


LIGHTING PLANTS 

Johnson 1 h.p. Engine. 

12 V. 30 amp. Generator. 
New condition. Tested. 

$72.00 


NEW HEADPHONES 

5 Ohm.$2.25 

2000 Ohm.$2.25 

4000 Ohm.$2.50 

American Lightweight .. .. $1.25 

Lapel Crystal Mikes . . $1.25 

Crystal Mikes with switch $1.50 
Telephone Contact Pick-up 

Units.$1.50 

Post 25c pair. 


100 YDS 
HOOK-UP WIRE 

10 Assorted Colours. 

$ 1.00 

Post 25c 


MINIATURE TUNING 
CONDENSERS 

10 to JfO PF. 

Complete with Dial. 

Ideal for Crystal Sets. 

50c 

Post 10c. 


MORSE KEYS 

Heavy duty. Army type. 


$1.25 

Post 25c. 


TRANSISTORS 


2N174 

2N422 

2N441 


$5.00 

$4.50 

$4.00 


High-powered units for 75-watt 
audio, 200-watt power units or 
transistor ignition. 


2 H.P. ENGLISH 

LAP. PETROL ENGINES. 
Tested. Perfect order 

$39.00 


NEW 

34ft Vertical Collapsible Antennas. 
Complete with Guys and Base 
Insulator. 

$6.75 


4 CHANNEL 
PRE-AMPLIFIER 
MIXER 

Made by S.T.C. for A.B.C. 
Professional Standard. 

$39.50 


NEW 

PORTABLE TRANSCEIVERS. 

38 to 60 megs. RT.76/GRC. 

$ 21.00 

S.T.C. 

F.M. TRANSCEIVERS. 
Ex-Fire Brigade 
Excellent condition. 

$32.00 


VALVE SPECIAL 

New 813 $7.50. 

Ceramic sockets $1.50. 
Ceramic based 807. 
75c. $8.00 Dot. 

Add postage. 


DUMONT 
5" WIDE BRAND 
OSCILLOSCOPE 

LABORATORY MODEL. 
Tested. New condition. 

$99.00 

COSSOR - 1049 
DOUBLE BEAM 
$170.00 


NEW MOBILE 
R.F. LINEAR 
AMPLIFIERS 

2 to 10 Megs. 

200 Watt P.E.P. 12v Power supply. 
Easily converts to other bands. 
Suitable for SSB. 

Silver. Variable. Inductance. 
Sufficient reserve power for exciter. 

$15.00 


FUZZ BOX 

Kitset or Wired and Tested. 

$15.00 


COMMUNICATIONS 

RECEIVERS 


All air-tested. 

Re-aligned 

A.R. 88 . 

. $199.00 

3-BZ. 

. $55.00 

8C New .. .. 

.$90.00 

A.R.7 . 

.. . . $105.00 

SX-28. 

.. .. $175.00 

B-28. 

. $125.00 


i ''''"waited '''' 

< I Communications Receivers, j 
<>Test equipment. P.A. Gear, j 
!> Large or small surplus stock. < 
, | Best prices. Call, write or < 
<[ phone any time. { 

NEW ELECTRO¬ 
STATIC 5KV VOLT¬ 
METER $49.00 



NEW TRIO JR-200 
KITSET 

Dial assembled. Components 
mounted. Full instructions and cir¬ 
cuit Complete in every detail. 
Freq. 550 Kc—31 Mcs. 4 bands. 
Electrical bandspread. A.N.L.- 
B.F.O.-A.V.C., M.V.C.-S meter 
R.F. Stage. 

7 valves. 

240v A.C Operation. 

$95.00 

Also available wired and tested, 
including matching Speaker and 
Cabinet. 

$15.00 extra 
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LISTENING ABOUND THE WORLD 

report 
television 

and broadcast band reception. 


Clandestine Stations on the Increase 


The growth of the so-called "freedom radio stations" oper¬ 
ated for propaganda purposes and mainly from communist 
countries, now totals 15. This month we review some aspects 
of reception of these stations on short-wave. 


Fifteen communist clandestine radio 
stations are currently active in various 
parts of the world, on the air more than 
460 hours a week in 21 languages. They 
serve as propaganda vehicles for a variety 
of communist parties and groups, in most 
cases dissident, illegal or exiled groups. 
They also include a radio station operat¬ 
ing from eastern Europe, which conveys 
to Italian listeners the views of the large 
and legal Italian Communist Party. 

It is a general characteristic of radio 
stations described as “clandestine” that 
they transmit from undisclosed, deceptively 
indicated, or vaguely identified locations. 
They usually operate without overt regis¬ 
tration and are in many instances covertly 
supported by a propaganda, military, or 
intelligence arm of a communist govern¬ 
ment. It is also generally characteristic 
of these radios (though there are excep¬ 
tions) that they purvey at various times 
flagrantly inflammatory propaganda — 
direct calls for the overthrow of a govern¬ 
ment — that is avoided by the official 
radio organisations of the communist 
countries. 

The oldest communist clandestine sta¬ 
tion is “Radio Espana Independiente;” the 
newest is “Radio of the Democratic 
National Union for the Liberation of 
South Korea,” which began broadcasting 
to South Korea in March, 1967. Active 
clandestine stations also beam propaganda 
to Portugal, West Germany, Italy, Turkey, 
Greece, Cyprus, Iran, Iraq, Laos, Thai¬ 
land and South Vietnam. The activity of 
several other reported stations cannot be 
confirmed because of inaudibility or 
erratic patterns of operation. 

“RADIO ESPANA INDEPEN¬ 
DIENTE”: The oldest active communist 
clandestine station, it began broadcasting 
to Spain in 1941. It is controlled by 
the Spanish Communist Party in exile 
and claims to operate from the Pyrenees. 
Transmitters used for these broadcasts 
were initially located in the U.S.S.R.; 
however, technical evidence reveals that 
Romanian-based facilities have been used 
since the mid-1950s. Four short-wave 
transmitters are used for 68 hours 50 
minutes of propaganda weekly in Spanish 
and irregularly for transmissions in 
Catalan to Spain and Spanish workers 
outside Spain. 

Radio Espana Independiente operates 
as follows: 


GMT 

KHz 

0600-0700 

12140, 15510 

1300-1515 

14480, 15510 

1600-1900 

15140, 15510 

1900-2000 

9425, 10110, 12140 

0600-0700 

10110, 12140 


RADIO PORTUGAL LIBRE (Radio 
Free Portugal): This station has been 
heard on 15482KHz when opening trans¬ 
mission at 0700GMT. The station opens 
with the Portuguese National Anthem and 
concludes its program with the same 
theme. The program is in Portuguese 
throughout, and the transmitters are pre¬ 
sumed to be located in Eastern Europe. 
The station was first heard in March, 
1962. It is presumed to be in Romania. 
The station has three short-wave trans¬ 
mitters, which transmit programs for 25 
hours a week. The reception of the signals 
in the Pacific have been fair at 0700 
GMT, this being the best time for recep¬ 
tion of the station in this area. 

RADIO EUSCANDI: Radio Euscandi, 
“La Voz do la Resistencia Vasca,” has 
been heard in Spanish and Vasca daily 
at 2030-2100, 2130-2200 and 2230-2300 
GMT on 13200, 15060 and 17700 KHz. 
The station address is: B.P. 59, Paris 16, 
France. The station has been received 
best on 15060KHz when opening at 2030 
GMT, with announcements in French, 
Spanish and English. The announcement 
in English is “This is Radio Euscandi, 
voice of the Vasco underground.” Then 
follows a transmission in the Spanish 
and Vasco languages. 

SIGNALS FROM AFRICA 

The continuation of signals from Africa 
on the low frequencies is one of the 


major contributions to excellent DX sig¬ 
nals both in Australia and New Zealand. 
A summary of some of the more interest- 
int stations in a recent issue of the 
“New Zealand DX Times,” and our own 
observations, show various signals being 
received from Africa and the Near East 
in the late afternoon and early morning 
reception periods. 

3339KHz Tanzania, Zanzibar, heard with 
fair signals with vernacular programs 
at 1900GMT. 

7165 Tripoli, Libya, has been heard on 
this frequency opening at 0600GMT. 
9582 Mogadiscio, Somali noted with Eng¬ 
lish 1730-1800GMT with fair signals. 
9705 Niamey, Niger, has been heard on 
Sundays opening 0700GMT, but is 
blocked at 0710GMT by Radio Free 
Europe on the same channel. 

11780 Lourenco Marques, Mozambi¬ 
que has been heard at 0500GMT with 
English commercial programs. 

11866 “Voice of the African Brother¬ 
hood” P.O. Box 7296, Lubumbashi, 
Congo, heard in English 1900- 
2000GMT. Station verifies within a 
month. 

11920 Ivory Coast Radio, Abidijan, has 
been heard at 2000GMT after Paris 
closes, also noted with French programs 
at 0815GMT. 

11938 Tunis, Tunisia, has been received 
with Arabic programs at 0730GMT. 
15245 Lubumbashi, Congo, heard with 
native music from 0700 to 0800GMT 
with announcements in French. 

15290 Syria, Radio Damascus, has a pro¬ 
gram in Arabic from 1900GMT and is 
still received at 2100GMT. 

15350 Beirut, Lebanon, now has news in 
English 1900, and Arabic from 
1905GMT. 

VOA EXPANSION 

A continuing increase in staff and trans¬ 
mitter facilities of the Voice of America, 
broadcasting from its Washington studios 


Full List of Known Clandestine Stations 

The following is a list of clendestine stations at present in operation, 
supplied to us by Radio Canada, Montreal. 

Broadcast 


Name Transmitters 

Commenced 

Target Area 

Radio Euscandi 

3 

— 

Spain 

Radio Espana Independiente 

4 

June 1941 

Spain 

Oggi in Italia 

6 

March 1962 

Portugal 

Bizim Radio 

2 

September 1950 

Italy 

Voice of Truth 

2 

March 1958 

Greece, Cyprus 

Radio Peyk-e Iran 

3 

Late 1957 

Iran 

Voice of the Iraqu People 

3 

February 1963 

Iraq 

National Voice of Iran 

1 

April 1959 

Iran 

Deutcher Soldatensender 

1 

October 1960 

W. Germany 

Deutscher Freiheitsender 904 

1 

August 1956 

W. Germany 

Radio of the Patriotic 
Neutralist Forces 

4 

December 1960 

Laos 

Radio Pathet Lao 

4 

August 1960 

Laos 

Voice of the People of 
Thailand 

2 

April 1962 

Thailand 

Liberation Radio 

4 

February 1962 

South Vietnam 

Radio of the Democratic 
National Union 

2 

March 1967 

South Korea 
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High Compliance tweeters 


High Compliance wide range speakers 


FT-502 



SPECIFICATIONS 
Size : 50 mm (2 in.) 

+ lmpedance : 8 or 16 Q 
frequency Range: 2,000~20.000cs 
Sensitivity : 100 dB 
Power : 30 W max., 8 W nom. 

Dimensions : 82x82 mm, 29 mm depth 
Magnet Weight; 193 g (6.81 oz). Ceramic 
Weight . 615 g (lVg lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 



SPECIFICATIONS 
Size : 160 mm (6)£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) 40~50cs 

Frequency Range: f„-2.000c,s 
Sensitivity : 97 dB 
Power: 30 W max , 10 W nom. 
Dimensions: 166x166 mm 
81.6 mm depth 

Magnet Weight: 500g [W* lbs), Ceramic 
Weight: 1,660 g [3% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 



SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 O 
Resonant Frequency (f 0 ) : 30—40 c/s 
Frequency Range: f y —2,000 c/s 
Sensitivity : 98 dB 
Power: 45W max., 15W nom. 

Dimensions : 208 x 208 mm 
90.8 mm depth 

Magnet Weight : 830 g ( \% lbs). Ceramic 
Weight: 2,760 g (6 % lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 



PW-65A 


2 in.) 


FE-103 



Price $8.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f u ): 65—95 c/s 
Frequency Range: f 0 -18,000c/s 
Sensitivity: 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630g (1^ lbs) 

Coaxial speakers 

FX-201 


FE-163 



Price $14.64. 
Plus Sales Tax 
$3.05. 



Size : 160 mm (6in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range: f„— 20,000c/s 
* Sensitivity : 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166 mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (2 % lbs) 


FX-200 G2 


Prices $23.88. 

Size: 200 mm (8 in.) Plus Salles Tax 
♦Impedance : 16 Q 
Resonant Frequency (f„) : 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 
Dimensions: 206 ^mm, 137.5 mm depth 
Magnet Weight : 240 g (8.46 oz) 

Weight: 2,200 g (4% lbs) 



Plus Sales Tax 

Size : 200 mm (8 in.) *. _ 0 
♦Impedance : 16 Q 
Resonant Frequency (f y ): 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5W nom. 

Dimensions ; 206 (3mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (4^ lbs) 


2-way network 2 or 3-way network 



Size : 160 mm (6 1 
♦Impedance : 8 Q 
Resonant Frequency (f„): 70—100 c/s 
Frequency Range. f„— 15,000 cs 
Sensitivity : 97 dB 
Power : 6W max., 5W nom. 

Dimensions : 164.9 </>mm, 86.2 mm depth 
Magnet Weight: 77.6 g (2.73 oz) 

Weight: 476 g (l 1 * lbs) 

Price $6.60. 

Plus Sales Tax $1.3S. 


♦at 400 c s; *at 3,000 c s 


LC-IOO 

Pric. $6.60. 

Plus Sales Tax 
$1.38. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 Q 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 ^mm, 69 mm height 
Weight: 280g (9.88oz) 



LC-300 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 C2 
Attenuation : 6 dB/oct. 

Dimensions: 83 Hx200 Wx 134mm D 
Weight: 1,430g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30. 


FHT-1 


PHT-l 

tlmpedance: 16 Q 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight - 330 g (U.75oz) 


(SOLE AGENT) 



ZEPHYR PRODUCTS PTY.LTD. 

70 BAT6SFORD ROAO, CHADSTONE, VICTORIA 
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was referred to in an answer to a ques¬ 
tion from an Indonesian listener. 

The Voice of America has about 2,372 
full-time employees, of whom 1,360 are 
in the United States, and 1,012 (includ¬ 
ing foreign nationals) are stationed 
abroad. Personnel assisting with the pro¬ 
duction of Voice of America programs 
include program writers, editors, news 
correspondents, interpreters, translators, 
secretaries and technicians. The Voice of 
America facilities consist of 35 transmit¬ 
ters in the United States and 57 overseas, 
with a total power of 15 million watts. 
Programs are broadcast regularly directly 
to all parts of the world in 38 languages, 
and as many as 20 additional languages 
are used for special programs, of high 
national interest. Many of these broad¬ 
casts are simultaneously relayed, or re¬ 
broadcast at a later time, by medium 
wave radio stations in other countries. 

In addition, more than 3,000 radio sta¬ 
tions abroad broadcast taoed programs 
prepared by the Voice of America or 
United States Information Service posts 
overseas. 

HLKY ON 6195KH* 

The reception of the relay of the Gospel 
program of HLKY in Seoul, South Korea, 
has been heard on 6195KHz. Our recep¬ 
tion has been at 0930GMT when the sta¬ 
tion has a news bulletin in Korean. It is 
understood that the power is only 1,000 
watts. The program comes from the key 
station of the Christian Broadcasting Sys¬ 
tem, and is also relayed by regional sta¬ 
tions on medium wave. The details of the 


network are as follows: 



Station 

KHz 

KW 

HLKY Seoul 

840 

50 

HLKT Taegu 

1000 

1 

HLCL Kwangju 

1000 

1 

HLKP Pusan 

1400 

1 

HLCM Iri 

1400 

1 


The address for reports is 91 Chongno 
2-ka, Seoul. 


RADIO SEYCHELLES 

News on the establishment of broad¬ 
casting services to cover the Seychelles 
was given in a recent BBC World Radio 
Club program. The group of some 85 
islands in the Indian Ocean are located 
1,500 miles from Ceylon and 1,000 miles 
off the East African coast and have a 
population of 47,000. 

A recent visitor to London was the 
station organiser. Group Captain E. C. 
Passmore, who was asked by tne Seychelles 
Government to operate the new station 
on medium wave. Previously a small 
short-wave service had been provided. Mr 
Passmore is an electronics engineer, re¬ 
tired from the R.A.F. He heard that a 
new broadcasting station, in seven boxes, 
had arrived, and offered to install the 
equipment and set up Radio Seychelles. 
The crates included transmitter, monitors, 
receiver, console and tape recorders. The 
station was erected with the aid of bdr- 
rowed tools. No mast was available and 
so a tree and a power pole were used 
to carry a base-loaded quarter-wave verti¬ 
cal, for transmission on 1330KHz. In 
recent months, a number of 100ft towers 
have arrived and been erected. 

The first transmitter was of 500 watts, 
but one of 1,000 watts has now been 
received and installed. The low power and 
the lack of an efficient aerial gives a 
coverage of only 50 miles but this covers 
most of the Colony. The station has news 
and programs in English, French and Cre¬ 
ole, and relays several BBC newscasts. 

Radio Seychelles is now settled on 
1336KHz, and is keen to learn of the 
reception of its programs outside the Sey¬ 
chelles area. The station has no verifica¬ 
tion card as such, but a postcard of the 
island is being used to confirm reception 
reports when signals are heard outside the 
Colony. The station is on the air 1315- 
1615GMT, with news from the BBC at 
1400GMT. 


NEW SCHEDULES OPERATING 


GHANA SCHEDULE 

The latest schedule from the Ghana Broadcasting Corporation, Accra, is 
as follows: 


GMT 

KHz 

Area Served 

Language 

2000-2100 

11850 

North America, 

English 

2000-2100 

9760 

Caribbean 


1500-1545 

17910 

South Africa, Central 


1500-1545 

21545 

Africa, Australia 


1400-2215 

6130 

West Africa 


2045-2215 

9545 

Europe 


1400-1430 

17910 

India, Pakistan, Japan, 


1500-1545 

21720 

China, Far East, East 


1645-1730 

15285 

Africa. 


1815-1900 

15285 



1730-1815 

11800 

Congo 

French 

1900-1945 

11800 

Malagasy 


1730-1815 

6070 

West Africa 


1900-2215 

6070 



1900-1945 

9545 

Europe 


1400-1445 

21545 

Angola 

Portuguese 

1700-1745 

21545 

Mozambique 


1500-1630 

6070 

West Africa 

Hausa 

1815-1900 

6070 



1600-1645 

21545 

Middle East, Sudan, U.A.R, 

Arabic 

2000-2045 

9545 

North Africa 


1400-1430 

21720 

East Africa 

Swahili 

1545-1645 

21720 



1730-1815 

15285 




RADIO PORTUGAL SCHEDULE 

The International service of Radio Portugal, Lisbon, is now broadcast as 
follows: 


GMT 

KHz 

Area Served 

Language 

0100-0145 

15135, 11840, 9585 

South America 

Spanish 

0200-0245 

9680, 11935, 6025 

United States (East) 

English 

0345-0430 

9680, 11935, 6025 

United States (West) 

English 

0215-0300 

9630 

Canada 

French 

0300-0345 

9630 

Canada 

English 

0745-0830 

7130, 6185, 6025 

Algeria, Belgium, France 
Switzerland, Morocco 

French 

1830-1915 

7130, 6025 

Algeria, Belgium, France 
Switzerland, Morocco 

French 

1915-2000 

7130, 6025 

Italy 

Italian 

2000-2045 

7130, 6025 

Germany, Austria 

German 

2045-2130 

7130, 6025 

Great Britain, Holland 
Scandinavia 

English 

0730-0900 

21495, 17880 

Australasia 

English 

1430-1515 

21495, 17895 

South-East Asia 

English 

1730-1815 

17880 

Malganche 

French 

1815-1945 

17880 

Southern Africa 

English 

1730-1815 

21495 

West Africa 

French 

1815-1915 

21495 

West Africa 

English 


TOKYO USING 2l533KHz 

Radio Japan is now using the 13M band, and is heard on 21535KHz 
with a program beamed to Europe. The transmission is on the air 0700-0830 
GMT. The English section includes news at 0800 and at 0815 the program is 
for listeners in Scandinavia. A further frequency, 17825KHz also carries the 
same broadcast for morning reception in Europe. Radio Japan has also made 
some frequency changes in its General Service: 

GMT 

0100-0130, 0200-0230 
0300-0330, 0400-0430, 0500-0530 
0600-630, 0700-0730, 0800-0830, 0900-09300 
1000-1130 

1200-1230, 1300-1330, 1400-1530 
1600-1630, 1700-1730, 1800-1830 
1900-1930, 2000-2030, 2100-2130 
2200-2230, 2300-0030 


KHz 

15195, 17785, 15300 
15195, 15105, 15300 
15195, 9505, 15300 
11815, 9505, 15300 


11815, 9505, 9560 
11815, 15105, 9560 
15195, 17785, 9700 
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Series 

6022 

6024 


Series 

6007 


Odds are, one of our card edge connectors 
matches your connection requirements ex¬ 
actly. Elco's advanced connector techno¬ 
logy has produced a full line of perform¬ 
ance-proven connectors for your most 
demanding applications. 

You can design maximum performance 
and minimum maintenance into your sys¬ 
tem with these versatile connectors. Manu¬ 
factured to micro-inch tolerances, designed 
to pack your system with capability. After 
all, our strong suit is connector capability. 
Choose from the Jong line of card edge 
connector styles: with or without built-in 
guides, single or dual read-outs, single 
piece or modular, all in a wide variety of 
spacing's. 

And taKe advantage of Elco contacts. Op¬ 
timum combination of spring rate and 
plating. Off-centre bifurcated contact heads 
for maximum card retention and a perfect 
connection, insertion after insertion. 

With your design at stake don't gamble 
on anything less than Elco card edge con¬ 
nectors. 




ELCO 

(AUSTRALASIA) 
PTY. LTD. 


(a subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, 2208. N.S.W. 
Telephone: 50-0111 


POST COUPON 


Please forward details of ELCO CONNECTORS | 

I 

NAME. | 

ADDRESS.... 

.:...... I 

.. STATE ... ! 
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FLASHES FROM 
EVERYWHERE 


EUROPE 


VATICAN: Radio Vatican is using a new 
frequency for the 1710-1740GMT trans¬ 
mission in English and French to Africa. 
The test transmission is on 17725KHz 
and in parallel with 15125 and 1170KHz 
for this broadcast. Vatican is also using 
11 metres, and is reported by John Ross 
of Adelaide, South Australia, at 
0930GMT on 25625KHz with a trans¬ 
mission in French. 

U.S.S.R.: Radio Moscow is now broadcast¬ 
ing to Europe in English as follows: 

GMT KHz 

0700-0730 9710, 11700, 11830, 11890, 

11930, 15360 

1200-1230 11700, 11740, 11830, 15510, 

17880 

1900-1930 7250, 9480, 9710, 11810, 

11950 

2000-2030 7250, 9480, 9710, 11810, 

11950 

2100-2200 5980, 7250, 9520, 9710, 

11850 

2200-2230 7250, 9710, 11950 
WEST GERMANY: Radio Deutsche 
Welle in Cologne has made some fre¬ 
quency changes to its transmission. It 
has also brought into operation the new 
21645KHz frequency, in service to 
Africa with English 0600-0630GMT to 
replace 17845KHz. 

Other changes include: 

To North America 


GMT KHz 

1045-1055 15315-11905 

1900-1910 11795, 15405, 17790 

All these transmissions are in English. 
NETHERLANDS: Radio Netherlands in 
Hilversum is now using the 11 metre 
band for some transmissions, the fre¬ 
quencies and times are: 


GMT Language 

1000-1120 Dutch 
Sunday 

1430-1445 English 

Weekdays 

1530-1545 English 

Weekdays 


KHz 

25610, 21570 

25610 

25610, 21505 


The programs in Dutch 1100-1120 on 
Sunday is beamed to Australia and Asia. 


AFRICA 


SOUTH AFRICA: Radio South Africa, 
Johannesburg, plans to introduce a ser¬ 
vice to Australia and New Zealand this 
month, using its 250KW transmitters. 
Since February a new program “QTH 
South Africa” has been featured in the 
“DX Corner” program, and this item 
consists of detailed information about 
the RSA International Service. A 
further antenna array was put into ser¬ 
vice in March allowing expansion of 
the RSA services. 

NIGERIA: Radio Nigeria, Lagos, is using 
the new frequency of 15330KHz from 
1445 to 1600GMT for English broad¬ 
casts beamed to Europe, reports “Aus¬ 
tralian DX News.” Lagos is also 
scheduled to operate on 17710 and 
17750KHz in Arabic with programs to 
the Middle East, 1600-1700GMT. The 
same program has been observed on 
15255KHz. 

MALAGASY Radio Malagasy, with the 
address as B.P.442, Tananarive, is still 
testing irregularly on 15270KHz, and 
has been heard at 1630GMT. Programs 
at this time are in English, French and 
Malagahe. 

REUNION: Radio St. Denis, Reunion, is 
now on a new schedule in French, 
Monday to Saturday, 0430-1830GMT, 
and on Sunday 0300-1830GMT. Fre¬ 
quencies used are 602 and 1124KHz on 
BC, and 2446, 3210, 4807 and 7245KHz 
on SW.. 


WORLD’S EXTERNAL BROADCASTS 

The 1968 edition of the B.B.C. Handbook has a table showing the hours 
per week of external broadcasting by many of the world’s leading international 
shortwave stations. The position is: 


Country. Program hours per week 



1950 

1960 

1966 

1967 

U.S.S.R. 

533 

994 

1415 

1429 

China 

66 

687 

1103 

1317 

Voice of America 

497 

658 

898 

877 

Deutsche Welle 

— 

315 

700 

707 

B.B.C. London 

643 

589 

667 

663 

Egypt 

— 

301 

589 

593 

North Korea 

— 

159 

483 

483 

Cuba 

— 

—- 

344 

345 

Radio Australia 

181 

257 

297 

297 

Portugal 

36 

133 

289 

289 

Japan 

.— 

203 

252 

252 

Spain 

68 

202 

284 

250 

Holland 

127 

178 

244 

244 

Albania 

26 

63 

200 

210 

India 

European communist group 

116 

157 

200 

204 

(Bulgaria, Romania, Czechoslovakia, 
Poland, Hungary, East Germany) 

386 

1010 

1205 

1228 

WEST IRIAN 

STATIONS 





New calls have been assigned to the Indonesian Republic Radio 
stations in the former Dutch New Guinea. The country was controlled by 
Holland until Indonesia gained its independence in 1949. It then came 
under United Nations trusteeship until 1963 when it became part of Indonesia. 
We verified the old stations at Hollandia and Sorong in the early days and 
also the station operated by the United Nations during their period of 
Government. The capital, Hollandia, was changed in name first to Kotabaru 
and later to Sukarnopura. Reports can be sent to the station, but we have 
had most success with our reception reports to the main office in Djakarta. 
Stations now in operation in West Irian are: 


Location 

Call 

KHz 

KW 

Sukarnopura 

8FW34 

3325 

10 


8FW3 

6070 

0.5 


8FW33 

7190 

10 


8FW30 

9745 

10 


8FW2 

15344 

.5 

Sorong 

8FW20 

4872 

10 


— 

7168 

.5 

Fak Fak 

8FW40 

4804 

.5 

Merauke 

8FW6 

3985 

.25 


RHODESIA: The Rhodesian Broadcasting 
Corporation is now testing its second 
100KW transmitter. “Sweden Calling 
DXers” reports that the transmitter uses 
frequency of 3396KHz and carries the 
General Service 1600-2100GMT on 
weekdays. On Saturdays the transmis¬ 
sion is extended to 2200 and sign off is 
2005GMT on Sunday. A further test on 
7285KHz is expected to be made after 
the tests on 3396KHz have been con¬ 
cluded. 


NIGERIA: Radio Nigeria at Lagos is on 
a new schedule and the transmissions in 


English are 
GMT 
0445-0730 
1445-1500 


1700-1900 

2100-2200 


Area 

Europe 
Europe 
W. Africa 
C. Africa 
E. Africa 
Europe 
Europe 


KHz 

15155 

15330 

7275 

11715 

15255 

15255 

11900, 11715, 
15120, 15245 


MAURITANIA: Radio Mauritania, at 
Noukuhott, have informed a listener in 


tHiiiiitiiiiiHiiiiitiiinituiiHiiiiiiiiiiiiiiiiiitiiiiiiiimuiisiiimiiumiiiiiiitiiMiiH 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times 
listed are Greenwich Mean Time, add 
eight hours for Perth, 10 hours for 
Sydney and 12 hours for Wellington 
time. Frequencies are listed in Kilo¬ 
hertz (KHz). 

tiiiiiiiiiiiiiiiiiiiiiitiiitntiHiiumiiiMtttiiitttiiiiititiitfiiitiiimiiiitiiiimiiiiitini 


the United States that they plan to have 
three 100KW short-wave transmitters 
in operation by June. An additional 
100KW transmitter is planned for 
January 1969. 


ASIA 

PHILIPPINES: The South-East Asia 
Radio Voice, has been heard with 
further tests of its 50KW transmitter. 
New frequencies include 1715KHz, used 
from 2330 to 0130GMT; and 
15420KHz, used 1100 to 1300GMT. 
Both programs are beamed to Thailand 
and Burma. The station is interested in 
reports from listeners. The call is 
DZU7, and the address is SEARV, 
P.O. Box 4148, Manila. 

LAOS: The clandestine station Radio 

Patheto Lao has been heard on two fre¬ 
quencies, 6195 and 7315KHz. The pro¬ 
gram has been received from 1130GMT, 
with Tuhai service to 1145GMT, then 
with Vietnamese programs. The station 
gives its identification at 1145GMT. 

ISRAEL: Radio Kol Israel, Jerusalem has 
introduced four new 30-minute programs 
in Russian. Broadcasts are beamed to 
Europe and are on the air 1530-1600, 
1700-1730, 1930-2000 and 2130-2200- 
GMT. Three frequencies are used, 
9009, 9625 and 9725KHz. 

U.S.S.R.: Radio Baku, Azerbaijan S.S.R. 
is being received on 610KHz with pro¬ 
grams to South Asia. The station carries 
a program in Persian at 1400GMT, and 
Turkish from 1500GMT. 
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SPECIFICATIONS: 


Frequency: 


80m Band 3.54.0 MHz 
40m Band 7.0-7.5 MHz 
•20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 


Communication Method: SSB (A3j) 

AM (A 3H) 
CW (Al) 


Maximum Input Power: (Xmitter final stage) 
200W (PEP) 


Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 

Antenna Input Impedance: 50-75 ohm 

Carrier Suppression Ratio: More than 40 dB 

Single Side Band Ratio: More than 40 dB 

Mic. Input Impedance: High impedance 

(dynamic or crystal mic. recommended) 


Xmitter Audio Frequency Characteristics: 

300-3,000 Hz (-6 dB) 

Receiver Sensitivity: UV S/N 10 dB 

(14 MHz) 

Receiver Selectivity: 2.7 kHz (-6 dIB) 

5.0 kHz (-55 CIB) 

Spurious Rejection Ratio: More than 45 dB 

Image Ratio: More than 60 dB 

Undistorted Power Output: More than 1W 

Receiver Output impedance: 

SP 500 ohm 
PHONE 8 ohm 

Power Consumption (using PS-500AC): 

450W (At maximum power output) 
250W (Receiving Mode) 

Tubes and Transistors used: 

17 TUBES, 3 TRANSISTORS, 15 DIODES 

Dimensions: W: 13'/s"; H: 84"; D: 114" 
Weight: 17.6 lb 


FOR/FOA SYDNEY: TS 500, 


$480.00; PS 500 AC, $96.00 


CONSULT YOUR LOCAL RADIO DEALER, OR 
MAIL THIS COUPON 




Please forward free illustrated literature and 
specifications on Trio equipment. 


Name 



(A unit of Jacoby Mitchell Holdings Ltd.) 


Address 


376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ’WESTELEC, 
tmmmmmmm Sydney. Phone: 40 1212 mmmmmmm 


INDIA: All India Radio regional station 
have been noted in the 60 metre band 
These stations relay the news bulletii 
in English from Delhi at 1530GMT 
Signals noted include Hyderabad oi 
4800KHz, Delhi on 4860KHz, Madra 
on 4920KHz and Bombay on 4840KH2 
The General Service from Delhi open 
on 11710KHZ at 0130GMT, and has ; 
news bulletin in English at 0230GMT 


THE AMERICAS 

VENEZUELA: Radio Universio is no\ 
on a new frequency, 4880KHz, and th 
station has been heard opening trans 
missions at lOOOGMT, with the Nationa 
Anthem. The station is assigned the cal 
YVMS and was formerly on 4800KH2 
The address is Apt. 567, Barquisimetc 
Venezuela. 

UNITED STATES: Radio WINB a 
Red Lion, Pa, is now verifying all re 
ports with a verification card. The pre 
sent transmission schedule is 1700 
2000GMT on 17720KHz and 2003 t< 
2200GMT on 11795KHz, beamed t< 
southern Europe and north Africa. Pro 

t rams are mostly about the Unite* 
tates and gospel sessions, and news bul 
letins are on the air 1710, 1730, 2003 
GMT. The station has been reporte* 
widely from Europe, North Atlantic 
South Pacific, Far East, Latin America 
It uses a 50KW transmitter. 

COSTA RICA: Radio Casino, Puert< 
Limson, with the call TIQ, has beej 
heard with British programs from befor< 
0430GMT to sign off at 0600GMT. Th* 
station is using 5954KHz and it appear: 
to have a regular nightly program o 
English and American popular music 

BRAZIL: Radio PPH5, Pocos Caldas, i 
the call of a new station, using 488 ‘ 
KHz. According to the “Work 
Bulletin,” the station has been hear* 
with usual Portuguese programs a 
0330GMT, and the power used is 50( 
watts. 

BROADCAST BAND NEWS 

SOUTH VIETNAM: A verification lettei 
from the Armed Forces Vietnam Net 
work indicates that two further trans 
mitters are now in operation, in additior 
to those listed last month. AFVN Qu 
Nhon is now on the air on 770KHz 
AFVN Pleiku operates on 560KHz witl 
10KW (non-directional), but will even 
tually be 50KW directional. In verifying 
our reception of Du Nang, on 850KHz 
it was pointed out that the power i: 
10KW and at present a non-directiona 
aerial is used, but plans are to add t 
further tower to make the signal in s 
north-west—south-east direction. Th< 
Da Nang transmitter is located on lov 
ground near the water, and our recep 
tion report was the first the station hac 
received on this broadcast. All station: 
relay the Saigon program, but hav< 
facilities to break away from the net 
work to carry local services. 

SAUDI ARABIA: High- powerec 

medium-wave stations are planned foi 
Saudi Arabia. Ryadh will soon place a 
1200KW transmitter into service. Dam- 
man will also have a transmitter of in¬ 
creased power; a 100KW transmitter is 
scheduled for installation shortly. Foui 
250KW medium wave transmitters are 
also being installed for operation by 
July 1968. 

BOTSWANA: A report from South Africa 
states that the B.B.C.’s relay at 
Francistown near the Rhodesian border 
is to be abandoned. The relay, in the 
former Bechuanaland, carries the B.B.C. 
world and African services, with 
Rhodesia as the specific area for 
reception. The major cause is the 
constant jamming by Rhodesia of its 
transmissions. Two 50KW transmitters 
on 602 and 926KHz are used. On short 
wave, two 10KW transmitters on 4845 
and 7295KHz are used. Q 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 


Please give your name and full postal address, inctuding 
the State. 

Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


THIN FILMS: I write to bring to your 
notice an article which appears in the 
October, 1967, issue of “Scientific Ameri¬ 
can. “ The article describes apparatus and 
a method for the production of very thin 
films on non-conducting surfaces by the 
technique known as “sputtering.” Apart 
from the ordinary experimenter’s interest, 
thin films have wide applications in elec¬ 
tronics. One which occurred to me is the 
making of small high-voltage capacitors. 
The “Scientific American” article was 
written by C. M. Strong, who made his 
sputtering device by fabricating a bell jar 
from a one-gallon glass jar with the bot¬ 
tom removed and the edge ground flat, 
rigging a vacuum pump from two old 
fridge compressors running in reverse. A 
MOOV power supply was made up from 
three 400-0-400V transformers, with the 
vhole secondaries in series, the resultant 
/oltage being rectified with an 866A. The 
eurrent is variable over the range 25 to 
SOmA by (apparently) varying the filament 
:urrent of the rectifier. The author states 
hat the sputtering apparatus can be oper¬ 
ated at voltages from 1000 to 1500 and 
currents up to several hundred milliamps 
—a distinctly lethal arrangement and one 
equiring a good deal of care in making 
md operating. (C.H., Toowoomba, Qld.) 

• Without having searched out the article, 
he electrical circuit does appear to be 
.cry much an assembly of available bits 
md pieces and, as you say, a potentially 
ather lethal arrangement The voltage 
md current could doubtless be obtained 
nore tidily but some kind of safety access 
loor would be advisable to keep stray 
ingers and high voltage safely isolated. 
Vhile sputtering and thin films are im¬ 
portant subjects in electronics, we cannot 
ee ourselves getting involved for the 
>resent in do-it-yourself sputtering. 

U-FI, ORGANS: As a reader since 
irst issue in April, 1939, I always 
orward to the old “R & H.” I would 
ike to meet in Melbourne anyone inter- 
sted in hi-fi stereo and electronic organs; 

radio friendship, so to speak. (Mr R. 
lenderson, 132 The Boulevarde, Thomas- 
own, Vic. 3074). 

It’s getting on towards 30 years since 
first issue! In our present-day situa- 
ion, we’re very glad we changed our 
tame but the old one still bobs up spon- 
aneously to anyone who has known the 
nagazine, for any number of years. 

UJDIO SPECIFICATIONS: I have 
/pent many hours trying to select a stereo 
mipUfier and I wonder if you can en- 
ighten me on what seems to be an ano- 
naly in the specifications of some ampli- 
iers. There are several sets which have 
rntputs of between 8 and 10 watts per 
channel and frequency range between 40 
md 20,000Hz and the price range from 
?40 to $80. The difference seems to lie 
n the number of valves incorporated in 
he circuit. Do you think an amplifier 
laving only four valves is capable of 
ioing justice to lOin speakers? (P. M., 
Broken Hill, N.S.W.) 

• Your difficulties seem to stem from 
\ lack of knowledge of the subject 
generally, and we suggest that it would 
)e to your advantage to obtain a fairly 
.omprehensive textbook dealing with audio 


RJr 


matters so that you will be in a better 
position to interpret specifications. Factors 
other than power output and frequency 
response have to be taken into considera¬ 
tion. Two important ones from the user’s 
point of view are probably harmonic 
distortion and sensitivity. For example, 
circuits with push-pull output stages re¬ 
quire more components and have low 
third harmonic distortion; While a unit 
designed for use with a magnetic cart¬ 
ridge will have a sensitivity of at least 
5mV, whereas a unit designed for a 
piezo-electric cartridge will typically 



TAPE EQUIPMENT: I was a little 
disappointed by your answer to L.W. 
(Scone, N.S.W.) in the November, 1967 
issue. I consider that a considerable part 
of a transistorised tape recorder already 
exists in the various circuits already pub¬ 
lished. On paper, at least, it seems just a 
question of stringing these together in a 
suitable combination and adding a bias 
oscillator and record equalisation stages. 
I am also interested in a small monitor 
amplifier, possibly driving stereo v head¬ 
phones but using silicon transistors and a 
positive supply rail. (JJ., Auckland, N.Z.) 

• As we have pointed out on other 
occasions, the problem of tape equipment 
is not just a matter of stringing together 
the appropriate sequence of stages. The 
design of these stages has to be related 
to the characteristics of the heads em¬ 
ployed on the seieoted deck and the num¬ 
bers and details of heads, with all their 
varying impedances, performance charac¬ 
teristics and bias requirements are quite 
bewildering. Manufacturers of tape equip¬ 
ment do not face this problem since they 
can optimise each amplifier for the par¬ 
ticular head combination on the related 
deck. Dominating the whole situation in 
Australia, at least, is the price of imported, 
mass-produced, tape record and replay 
equipment which can render the home 
constructed item rather uneconomic and 
therefore rather unattractive. 


have a sensitivity of 250mV. The better 
sensitivity is obtained through a pre¬ 
amplifier stage which again requires extra 
components. We do not quite know what 
you mean when you refer to a four valve 
unit doing justice to a lOin speaker, and 
in fact the statement is not compatible. 
A loudspeaker and amplifier need to be 
matched in terms of power handling and 
impedance. We regret we cannot offer 
opinions on commercially built equipment, 
other than our remarks in our trade re¬ 
views. 


>u pic 

whether a copy of “Electronics Aus¬ 
tralia” containing the circuit of a Fuzz 
Box is available? I have been informed 
that one was included in the August, 1967, 
issue. If no copies are available, are any 
circuits for sale through your magazine? 
(K.G.C., Moree, N.S.W.) 

• Copies of the August, 1967, issue 
which contains the Fuzz Box article are 
available through our Information Service 
for 30c plus 10c surcharge plus 10c post¬ 
age and packing, total 50c. Alternatively, 
copies of the relevant article can be ob¬ 
tained for 20c through the information 
service. 
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ELECTRONICS Australia” Information Service. 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-lme prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that wc cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c quenr fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, NSW., 2001. Other correspon¬ 
dence should be directed to The Editor. 


correspon- 
9/67 
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TRANSISTOR MODULES 
UNIT 1. 

25W Amplifier 

$30.00 plus tax. 


UNIT 2. 

10W Amplifier 
1.3 ohms. 

$15.00 plus tax. 

UNIT 3i 

10W Amplifier 8 ohms. 

$20.00 plus tax. 

UNIT 4. 

Pre-Amplifier. 

$12.00 plus tax. 

UNIT 11. 

70W Guitar and HiFi Amp ; 

$36.00 plus tax. 


ELECTRONIC 
PROJECTS 
BROADCAST 
TRANSISTOR 
RADIO KIT 
4in Speaker 
$13.00. 

SHORTWAVE Radio Kit 
3 BAND $18.75 

NEW. Electronics Kit 
20’ models in 1. Complete with in¬ 
structions, $15.90. 




PALACE 8 WATT 
STEREO 
AMPIFLER 



Freq. Range 50 
to 15,000 Kc/s. 

$32.50. 

Also Solid State Model 

$38.50 


10W 


. : . zsSSSs 

DON BOSCO 

“Mosquito” Signal Injector A Signal 
Source for every electronic applica¬ 
tion $14.00 complete. 


TAPE RECORDER KITS 
UNIT 14. TAPE PRE-AMPLIFIER. 
Unit 15, 60-90 Kc/s Push/Pull Transis¬ 
torised bias erase Oscillator Module. 
Unit 16 Tranistor Tape Recording Am¬ 
plifier Module. Used with Unit 14. 

NEW TAPE KIT: Complete Record, 
Erase and Output Stage — uses latest 
1C circuit-$46 plus tax. 



TAPE DECKS 
AVAILABLE. 

With or without 
Pre amp. 

Van Der Molen, 
BSR, Magnavox 
Palace. 



TUNER Bandwidth 8 K/cs 
Unit 10a with Power Supply. $23. 


Unit 10 with RF Stage and Power 
Supply $31.80 plus Tax. 

Also Tuner Modules available. 



NEW! 80,000 CANDLELIGHT 


FLASHLIGHT! 

A portable searchlight. Yacht sails 
visible at 1,000 yards. A newspaper 
at 300 yards. Water and rust proof, 

$ 11 . 00 . 


6 TRANSISTOR 
RADIO KIT 


complete,, incl In¬ 
structions $16.00. 


Wired and Tested 

$17.50. 


TRANSISTORS AND DIODES AT 
SPECIAL PRICES including BC107, 
$1. AF114, 95c. AC125, 90c. 

BC108/AT327, 90c. AF115, 95c. 

2N301, $2.50. - BC109, $1.30. 

AF116, 90c. OC 74, 95c. Also Com¬ 
ponents, Tape Film, etc. Send S.A.E. 
for Details and List. 



5. E. WILLIS TRADING CO. 

PLEASE INCLUDE FREIGHT — SORRY NO C.O.D. 


38 RIVERSDALE ROAD, 
Camberwell Junction Vic. 3124 
Phone 82-5787 



For quality & value, for world's best Hi-Fi materials 

RECORDED MUSIC SALON 
IS UNBEATABLE 



THIS MONTH’S SPECIALS 

UNIT 1: World’s most brilliantly designed 
turntable and pick-up arm, ERA, made in 
France—basic resonance 2 cycles will track 
perfectly as low as 1/10 gram (you cannot 
afford not to have a perfect turntable and 
arm), Armstrong 421 integrated fully tran¬ 
sistorised stereo amplifier frequency response 
from 20—20,000 cycles plus or minus 1 dB 
less than distortion on 15-watt RMS 

Dutput measured 1 kilocycle, world-famous 
Empire 8S8TE diamond magnetic cartridge 
frequency response from 6 — 32,000 cycles 
compliance 25 x 10~ 6 cm/dyne, Empire model 
2000 loudspeakers frequency response_fj;om 
30—18,000 cycles, power hand¬ 
ling 60-watt. 

TOTAL PRICE. 


onse irom 

$786 


uaspeaxers 

$220 


UNIT 2: Pioneer SMB300 tuner/amplifier 
20-watt per channel AM/FM short-wave, 2 
Goodmans lOin Twincone loudspeakers 
frequency response from 40— 

18.000 cycles. 

TOTAL PRICE. 

Plus P.E. 34 turntable and Empire 808 cart¬ 
ridge, frequency response from 10—20,000 
cycles. Add $90.00. 

UNIT 3: Schaub-Lorenz Model 4000 inte¬ 
grated stereo tuner/amplifier fully transis¬ 
torised, most beautifully designed stereo 
unit, power handling 18-watt per channel, 
superb sound reproduction on the full fre¬ 
quency range from 20—40,000 cycles, ERA 
Mk. 4 beautifully designed turntable and 
arm complete with base. Empire 808 cart¬ 
ridge, 2 Slim-Line speaker systems made by 
Schaub-Lorenz complete 
cabinets. 

TOTAL PRICE. 


* maae oy 

$410 


UNIT 4: Pioneer SA-400 amplifier 12-watt 
per channel, 2 Wharfedale 8in 
RSDD loudspeakers. 

TOTAL PRICE. 

Plus Garrad 50 Mk. II turntable and Empire 
808 cartridge. Add $56.00. 


$146 


UNIT 5: Armstrong 222 integrated stereo 
amplifier 10-watt RMS per channel fre¬ 
quency response from 30—20,000 cycles 
plus or minus 1 dB less than Vi% distor¬ 
tion measured at 8-watt RMS. 2 Good- 
mans 8in Twinexiette 4 T ! 

loudspeakers. TOTAL PRICE /4 

Add Dual 101 OS turntable and Decca Deram 
cartridge (diamond needle). Add $76.00. 


i an, z 

$335 


UNIT 6: Schaub-Lorenz STV101 stereotronic 
transistorised amplifier power output 10-watt 
per channel, frequency response from 
20—40,000 cycles pius or minus 1 dB, 2 
Schaub-Lorenz Slim-Line Hi-Fi 
speakers, complete in cabinets. 

TOTAL PRICE. 

Plus ERA Mk. 3 world’s finest turnitable, 
complete with arm, hydraulic - controlled 
lowering device with Empire 888E cartridge. 
Add $180.00. 

■•■■■■■■■■■■■•■■■•■■»■■ 

UNIT 7: Harman Kardon Model 210 inte¬ 
grated fully transistorised tuner/amplifier 
power output 50-watt, frequency response 
from 8—25,000 cycles plus or minus 1 dB, 
2 Empire Model 8200 loudspeakers fre¬ 
quency response from 20 — 20,000 cycles 
power handling 60-watt, Empire 980 turn¬ 
table and arm, Empire 999VE cartridge, fre¬ 
quency response from 6—35,000 A 4 Ri*f I* 
:ycles. TOTAL PRICE .. 


UNIT 8: Empire Model 9000M loudspeakers 
frequency response from 20—20,000 cycles 
nominal impedance 8 ohms power handling 
capacity 100-watt, Armstrong 426 tuner/ 
amplifier transistorised frequency response 
irom 20—20,000 cycles less than 94% dis¬ 
tortion measured at 15_watt plus or minus 
1 dB, ERA Mk. 3 profcssioral turntable 
and arm complete with hydraulic control 
lowering device mounted on base with plas¬ 
tic top. Empire 999VE cart-<A4 
ridge frequency response from XI f XII 
6—35,000 cycles. TOT. PRICE* 1 M 

UNIT 9: Pioneer SMB 161 amplifier. 2 
R. and A. lOin Twincone loudspeakers, P.E. 
36 Hi-Fi turntable complete with _ arm, 
base, plastic top and cart- “ ~ 

ridge. TOTAL PRICE 


vitii diiiii 

$200 


aanawitn 

$410 


cLITipilllvI » 

$230 


UNIT 10: Leak Stereo 30 integrated tran¬ 
sistorised amplifier, 2 Leak Mini Sandwich 
loudspeakers, P.E. 34 Hi-Fi - - - — 
turntable. Empire 808 cartridge. 

TOTAL PRICE. 

UNIT 11: Schaub-Lorenz Cassette Player, 
Armstrong 221 integrated stereo amplifier, 
2 R. and A. Loudspeakers. 

TOTAL PRICE. 

UNIT 12: Schaub-Lorenz SL220 stereo tape 
recorder frequency response from 40—18*000 
cycles, superbly designed top-class German 
product, 2 speeds, 4-track, separate treble 
and bass controls, separate volume control 
for input and output balance control, 2 
Heco Hi-Fi speaker systems fully imported 
from Germany complete in cabinets separ¬ 
ate bass and treble loud- till A 
speakers, inbuilt. TOT. PRICE 


RECORDED MUSIC SALON 


C. PINCZEWSKI 


23 COLLINS STREET, 
MELBOURNE 
TRUE FIDELITY Telephone 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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ANSWERS TO CORRESPONDENTS—continued 


TAPE RECORDER: In past issues of 
“Electronics Australia,” you have present¬ 
ed details of a tape recorder using valves. 
Would it be possible to present a solid 
state unit of similar specifications to your 
Playmaster 110 only in mono form with 
approximately 3 to 5W output. (C. H., 
Brigaiow, Qld.) 

• We have considered the design of a 
solid state tape recorder, but have post¬ 
poned the development until we feel that 
the demand warrants its publication. 

CAPACITOR VALUES. In the Febru¬ 
ary, 1968, edition of your magazine, 
two circuits for simple receivers using 
FETs were described on page 87. Could 
you please tell me the precise values of 
the capacitors marked 0.1, 0.0047, 0.047, 
and 2? It would also like to know whether 
you have published a circuit for a transis¬ 
torised capacity-operated burglar alarm. 
(D.K., Melbourne, Vic.) 

• The convention is to mark capacitor 
values in uF with the number only. When 
the value is pF, this is given with the 
value on the circuit. The capacitors in 
question, therefore, are O.luF, .0047uF, 
.047uF and 2uF respectively. We have 
not published a burglar alarm of the type 
you describe. We published an article 
on contact type burglar alarms in the 
September, 1967, magazine with a follow¬ 
up article in the December, 1967 issue. 
We have also at various times published 
circuits of light-beam relays (including 
infra-red) which could be used in alarm 
systems. 

CIRCUIT REFERENCES. Whenever I 
look at the “Answers to Correspondents” 
section, I see that in answer to questions 
for circuits, you reply that these were 
published in a back issue, some of which 
date back a fair way. Would it be pos¬ 
sible to publish all the circuits in your 
files or at least put them into grouos? 
Or would this be just too much of a 
colossal task. Alternatively, could you 
publish circuits from just a few years back. 

I know you publish indexes to volumes, 
but to people who are intermittent read¬ 
ers, this is not always heloful. Also, 
could you tell me if micro-alloy transis¬ 
tors (MAT) are available in Australia? 
If not, could you recommend an eauiva- 
lent for use in the VHF bands? (W.I.-L, 
Corio, Vic.) 

• We have nearly a thousand circuits 
on our files, most of which are available 
to readers requesting them. To publish 
such a list would be a difficult proposi¬ 
tion. When we state in “Answers to Cor- 
respondents’’ that an article was published 
in a back number, we check that we 
have copies of that article available in 
case we receive further requests as a result 
of the “Answer” being published. We 
cannot advise on the transistors, but 
would advise you to contact the various 
manufacturers, such as Mullard or Fair- 
child, or to contact agents of overseas 
manufacturers, such as Motorola or Texas 
Instruments. 

ANSWER MAN. Could you please ex¬ 
plain the functions of lighthouse and 
disc-seal triodes? Also, is it true that a 
mains transformer draws no primary cur¬ 
rent when there is no load on the 
secondary? (P.V., Maroubra, N.S.W.). 

• We have passed your queries to the 
4nswer Man Who may give more detail¬ 
ed answers in one of his articles. Briefly, 
hough, both the triodes are microwave 
calves which connect directly into a tuned 
eircuit. For practical purposes the very 
mall magnetising current in a transformer 
:an be ignored. 

JATTERY PROBLEM: I am building a 
teel yacht and will have a lot of electrical 
equipment on board. I propose to have a 
14V system made up of 12 x 2V batteries 
n series and another bank of the same 


conneoted in parallel to give ma a total 
of 440A/ H capacity. I need a method of 
checking the specific gravity and voltage 
of each cell, without going down into the 
bilges to do so. Could this be done with 
some kind of electrical hydrometer to 
read any one of the 24 cells without 
taking 2 wires from each cell to a switch 
arrangement? Also would lit be difficult to 
construct a digital readout to do this 
work? (R.L., Melbourne, Vic.) 

• This is the kind of specialised query 
which we cannot undertake to investigate 
in detail. However, our impression is that 
the most practical type of “electrical 
hydrometer” is an accurate voltmeter 
Further, if you want to know ithe condi¬ 
tion on individual cells, we can see 
nothing for it but to run wires from the 
junctions of all cells, with a progressive 
switching arrangement so that the voltage 
across each cell under load can be read off. 
You will probably have to arrange to 
separate the individual banks of cells 
while doing this, otherwise the potential 
from one bank could confuse readings 
from the other. Our impression would be 
that a digital display would be really 
doing things the hard way! Much the more 
practical aprpoaoh would be to use a 
meter with suppressed zero (either mech¬ 
anically or electrically suppressed) to give 
an expanded reading around 2V. Inci¬ 
dentally, any wiring from the cells to the 
metering circuit would need to be care¬ 
fully installed and carefully fused close 
to the cells, otherwise it could present a 
potential short-circuit and fire hazard. For 
articles on expanded scale automotive 
voltmeters, see our issues for March, 1963 
and August, 1965. 


GUITAR AMPLIFIERS: Guitar ampli¬ 
fiers are badly over-rated nowadays. The 
Playmaster 117 60-watt guitar amplifier, 
for instance, cannot possibly put out 60 
watts RMS sine wave; 60 watts music 
power perhaps. (D.B., Devonport, Tas.) 

• It is true that commercial guitar 'ampli¬ 
fiers are often extravagantly rated but we 
have to contradict you about the Play¬ 
master 117. It does produce 60-watts of 
continuous sine wave. We went to some 
pains to measure it accurately on the 
bench during development and have sub¬ 
sequently checked units built up by other 
people. 

ACOUSTIC TILES: Let me congratulate 
you on a fine magazine, 1 wouldn’t be 
without it. My reason for writing has to 
do with your article “New Light Filling 
For Old Enclosures.” Personally I am not 
very impressed with results using fibre or 
plastic filling in speaker enclosures. The 
music sounds muffled. But I have made a 
“discovery” which I pass on: Acoustic 
tiles. One large acoustic tile could suffice, 
fixed to the inside back of the enclosure. 
Results are startling: More depth, (better 
bass, no muffling, better “presence.” (P.M., 
Portland, Vic.) 

• Sorry but we can’t enthuse with you. 
What you have and what you describe 
is a “Eve” enclosure which tends to con¬ 
tribute a “boom” to the sound which, 
whatever its appeal, does not belong to 
the original music. The more recent filling 
techniques have the very aim of reducing 
this and first impression is that the sound 
is less vibrant. The total bass output will 
also be reduced. However, the idea is to 

roduce a smoother bass with less arti- 
cial “hang,” relying on modest bass 
boost from the amplifier to restore opti¬ 
mum balance. 

BASIC RADIO COURSE: How do I go 
about getting a copy of the “Basic Radio 
Course”? Referring to readers* comments 
about the quality and placement of ad¬ 
vertising material, I can honestly say that 
I seldom see an advertisement which does 
not contain a worthy (amount of infor¬ 
mation—as well as product plugging. To 


O 

HAVE 



MET 


The sophisticate 
of the sounds 

Just arrived in Australia 


For the man who likes his music 
straight 

Bogen Amplifiers 

All transistor operation, no fussing with com¬ 
plicated gimmicky knobs to get a good sound — 
Bogan begins by being a superb Amplifier. 

Bogon gives you more automatically. Like the 
loudness contour at low listening levels. 

The rumble filter that cuts out anything lower 
than 20 c.p.s., and Bogon Intermodular distortion’ 
is 0.5%. What s that to you? Oh, pure clean sound 
with good separation and full bodied volume. How 
loud? 25 watts per channel loud. 

Costs from only $290.00. 

So if you like your music straight, go see a 
Bogon at good Hi-Fi showrooms. Ask for the 
American Amplifier with no gimmicks. If they show 
you something else, go somewhere else. 



Makers of fine audio equipment 


Write to 


ELECTRONIC PERFORMANCE SYSTEMS 
PTY. LTD., 

1st Floor, Dungate Lane, Sydney 

for technical details of all models, prices and 
list of franchise dealers. Interstate trade 
inquiries welcome. 
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VALVES 

BRAND NEW 

IN CARTONS. J 

| Special discount for quantity < 

i 807 

.75 

X61M 

$2.20 j 

! 65N7GT 

95c 

CV850 

$1.50; 

; 12SA7 

$1.25 

11H6G 

832 

30c ; 
$5.00 j 

[ 5U4G 

95c 

6F13 

75c ! 

' 77 

$1.00 

6AK5 

$1.50 ! 

! EFS0 

35c 

6X4 

$1.00 ! 

! 6U7 

75c 

61F8 

75c ! 

; viio3 

$1.00 

12SK7 

50c i 

; VH120 
IL4 

5Y3 

75c 

$1.00 

$1.50 

VR1120 

VR1I8 

50c ! 
75c; 

1 6C4 

50c 

VR65 

25c j 

! CV21S4 

$2.95 

VT4C 

75c J 

2x2 

75e 

AU5 

$i.fio | 

6AG5 

50c 

80 

$i.2sj 

12AU7 

$1.00 

6AK5W 

$1.50 \ 

PLEASE ADD POSTAGE ! 

ON ALL ARTICLES j 


SOUND PROJECTORS 

Clnevox Prefect 16mm in good 
working order. 240? operated* 
complete with speaker and ampli¬ 
fier. 

$115.00 


CIRCULAR SLIDE RULE 

3V4ln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. $1.25 each 

Post 10 cents. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

I Lens lin Focus. lV$in diam. 
1 Lens 1 ll/16in Focus* VAin 
diameter. 

1 Air-spaced Lens. lViin diam. 
1 Filter Lens. 1 Graticule. 
I Lampholder. $1.85 
Post.: N.S.W., 30c; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight pay. 
able at nearest attended railway 
station. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each Battery Charger will charge 
either 0 or 12 volt batteries. 
2V$ amp. without meter. $13.79 

2V$ amp. with meter. $15.79 

4 amp. with meter. $18.59 

Post N.S.W. 70c. interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

lVi to 3 volts DC, Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each (Post 7c) 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

$7.00 Post 50c. 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38*54 meg/cycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs. step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones 
$90.00. 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height I8in. Complete with 
lead. 

$1.25 

Post, and packing, SI. 


TRANSCEIVER 

<2-way radio) 62 set ideal small 
ships. Hams, etc 1.6 to 10 megs. 
Crystal locked or B.F.O. con¬ 
trolled 5 watt output. Complete 
with antenna, headphones and 
mike but not air tested. $60, air 
tested $90. 60c cartage to rail. 
Freight payable at nearest attended 
Railway Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphone, 
idea) for use with all types of 
transceivers, $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post. N.S.W. 25c: interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price, direct from one of 
Australia's leading Broadcast 
studios. 

Used in good condition. 
1,800ft, 7i*» spools, $2.75, post 25c 
900ft, Sin spools, $1.68, port 25c 
300ft, Mm spools, 69c, port 13c 



P.M.G. Phone lack and plugs, 25c 
each, 45s the pair. 

Port 7c. 


NIFE CELLS 

1.2 Volt fully charged, 41n x 3in 
x lin 4 AH. 

$1.00 each 

Post. N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, 8in x 4in x 2in, 

2.4 volt 10 AH, 6in x 2Viin IPiim 
$2.50. 

Post, N.S.W., 30c; interstate, 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
5 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Port. N.S.W., 50c: interstate, 60c. 



P.M.G. 1 TYPE KEY SWITCHES. 
45c each. Post., 15c. 




45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; Interstate $1.20. 



TELESCOPES 

30 x 40 with Tripod 

$7.95 

oft N.S.W., 70c; Interestate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley $6.50 

7 x 40 Otway telescope. $9.85. 
Freight payable at nearest attended 
railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C., brand new Viw„ lw, 2w, 
tolerance between 1 and not ex¬ 
ceeding 5 per cent including 100, 
360, 560, 750, 15K. 22K, 27K, 
100K, 180K, 220K, 560K, 820K, 
ohms. Usual price 40c each, SO 
assorted different values for only 
$3.75 Post 15c. 


Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

10, to ISO m/a. 

$35.00 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma, 550 volt 200ma, 300 
volt lOOma, $30.00. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coil of twin (equal V* 
mile). $7 per coll. 

Post, N.S.W. 70c; interstate $1.20. 


SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 45i» x 
27in x 34ln, will make ideal test 
bench. $10. 

$1.00 cartage to Rail. 
Freight payable at nearest attend¬ 
ed railway station. 


WHIP AERIALS 

9ft la ma Mttfona. 

$3.75 

Port: NAW„ 7Sc» Interstate 30c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100yd roils $3.00; 6 or 
more. 

$2.50 

30c cartage to rail. Freight parable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Slocorabe, lin-2in. 
$7.85. Post, 32c. 

VIBRATORS, 6 volts, 7-pin, 75c 
each. 

UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W., 25c; Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 6!n.$13.00 

SELSYN MOTORS MAGSUP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads, $35.00. 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22,15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$24.75 

Port, N.S.W., 70c; Interstate, $1.20 


ELECTRONIC KIT 

ceH can experiment 
with 20 different circuits, including 
wireless, microphone, morse code* 
transistor radio, audio frequency 
amplifier, ielegrapb, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual In¬ 
cluded. 

$19.95 

Port N.S.W., 45c; interstate, 60e. 


MINE DETECTORS 

Ex A.M.F. No. 2 Mk, 3, with 
Instruction Book. Complete In 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station. $39 qq 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


SCOOP PURCHASE 

Grarao. Motors. New. Made in 
U.S.A. 4-speed .240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; interstate. 40c. 


240 VOLT 

522 POWER SUPPLY 

Supplies ail necessary voltages to 
operate 522 transceiver from 240 
VAC. Complete and ready to 
Plug in, $30,00. 


SPECIAL lucky dip valve offer, 
15 new valves In cartons for only 
$2.00. We haven't got time to sort 
them, to you reap the benefit. 
Port, 30c. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt, l/8in 
push movement. 

$1.25. Port 10c. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 25c; interstate 40c. 


MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 
Two-way radio. 75-80 M/cs. 
12-volt operated. $45 each. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 

MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Pott, 4c. 


FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vn. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$75.00 


BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 


MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance Sin speaker In Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier. 600 ohms 
plot 8dbm input. 240 volt A.C, 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS TO CORRESPONDENTS—continued 


my mind, the advertisements support the 
high standard reflected in the editorial 
content. (L.L., Hermit Park, Qld.) 

• It is true that many readers And a 
great deal of interest and information in 
the advertisements. It is largely a matter 
of whether the objective is to learn or to 
find fault. ‘If the latter, then undoubtedly 
faults will be found. Regarding the 
“Basic Radio Course,” copies are avail¬ 
able in some bookshops and radio stores 
and at the interstate offices of our parent 
company. They are available from our 
office for $1.50 or for $1.60 posted. Our 
address: Box 2728 G.P.O., Sydney, N.S.W. 
2001. 


SAWTOOTH GENERATOR. I enclose 
a circuit diagram which I copied from 
the June, 1967 “Electronics Australia” 
magazine, page 89, showing a sawtooth 
oscillator. I am only obtaining a “half- 
sawtooth” waveform from the output as 
seen on a 5in oscilloscope. Could you 
please suggest which components should 
be altered or removed to ensure that the 
output is very close to a perfect saw¬ 
tooth? Could you also suggest a valve 
for R6 as there was no value given in the 
article? (DJ.M. Mount Gambler, S.A.) 

• This project was originally featured 
in the “Reader Built Ir* page. This 
section of the magazine comprises 
circuits and devices by readers and which 
we have not tested in our laboratories. 
They are published for general interest to 
our readers, and we cannot assume any 
responsibility for the accuracy or other¬ 
wise of the designs. Nor can we provide 
any assistance or further information 
through our Information Service. The full 
name and address of die contributor were 
given in the article, and we suggest you 
contact him. 


SPEAKERS AND FUSES. I plan to build 
a pair of “Super Bookshelf” speakers but 
using Rola 5FX tweeters rather than 3TC 
because of the 18KHz upper limit of the 
5FX. To maintain the internal volume, 
I plan to make the cabinets about lin 
higher. To fit the 5in speakers, the 6WRs 
will have to be moved slightly further 
apart—allowed for by the extra height. 
Can you see any objections to this 
arrangement? Does the positioning of the 
speakers on the baffle have a great effect 
on the result? By the way, I can vouch for 
the fact that reducing the internal volume 
of a “Bookshelf” has a drastic effect on 
the bass. A friend who built one decided 
■o use thicker timber, and you can guess 
the result! I would also like to comment 
on the relative scarcity of fuses in your 
designs. I built the Playmaster 112 and 
113 stereo amplifier and control unit, and 
*hile I am extremely happy with the 
results, it took me half an hour to work 
Lip the courage to switch on for the first 
time with about $12 of output transistors 
it stake. Some fuses to protect them would 
oave (been welcome. 1 might add that the 
ivhole outfit worked first time. On the 
^hole, however, congratulations on an ex- 
client magazine which I really look for¬ 
ward to each month. (PJ.C., South Perth, 
IV. A.) 


• Thank you for your comments, P.J.C., 
we are glad you like our magazine and 
he projects we publish. Although we have 
lot tried the arrangement you propose, 
ve feel that the results you obtain Should 
se as good as with the published version. 
The placement of the speakers on the 
laffle would not be detrimental. We do 
lot normally use fuses to protect output 
transistors as the fuses react too slowly 
o overload conditions, and the transis- 
.ors would probably bum out before the 
uses. We do try to make the circuits 
reasonably safe against accidental over- 
oad, and provided that nothing silly, such 
is reversed supply, is allowed to occur, 
-ou should be able to switch on straight 
away with safety. 


EQUIPMENT FOR 110V. I procured 
an American Turntable unit when in the 
U.S. and it has been made for 110V 
60Hz supply. Would it be better to operate 
it with a step-down transformer or have 
it rewired. I also purchased an amplifier 
there and I am told that I could operate 
this with a step-down transformer, and 
that the difference in mains frequency does 
not matter. (J.B.S., Homebush West, 
N.S.W.) 

• Your turntable may require modifica¬ 
tions other than a step-down transformer. 
Many turntables use a mains locked motor 
(squirrel cage, hysterisis synchronous, etc.) 
and a motor for 60Hz supply will run 
slow if operated from 50Hz mains. Nor¬ 
mally, this part of the problem can be 
overcome by fitting a capstan designed 
for 50Hz operation. Such a capstan should 
be available from the makers. Your ampli¬ 
fier should operate correctly provided the 
transformer has sufficient current rating. 

LIGHT METER TESTER. I am anxious 
to get hold of the design and circuit 
of a light meter tester to test photographic 
light meters. Can you assist me on this? 
(C.G.H., Woomera, S.A.) 

• Sorry, C.G.H., this is something we 
haven’t tackled so far. If we thought 
there would be sufficient demand, we might 
be prepared to consider it 

GEIGER COUNTER. In the July, 1962, 
issue of your magazine, I came across 
an article describing a geiger counter. I 
am interested in building this but where 
can I obtain a tube? No address was 
given in the article. Also, can you supply 
me with a microphone pre-amp, prefer¬ 
ably a simple design using no more than 
two transistors? (L.M., Orange, N.S.W.). 

• The article states that “the tube used 
in the counter is a Philips type 18504.” 
We suggest therefore that you get in 
touch with the Miniwatt Electronics Divi- 


ANSWER MAN 

(Continued from page 71) 

In addition to the inevitable failure 
of the cathode material, valves can 
suffer from a large number of mecha¬ 
nical faults. Most of these are not 
dependent on age, but where minute 
air leaks are involved very old valves 
—and other vacuum devices, such as 
cathode ray tubes—may be in poor 
condition if they have not been in 
regular use. 

Transistors: Once again we have a 
device which should be capable of 
indefinite life. In this case, however, 
practice is much closer to the ideal, 
failure rate being quite small provided 
the devices are operated within their 
ratings. On the other band when 
failures occur they are usually com¬ 
plete rather than partial. 

Coils: Small windings such as IF 
transformers, RF chokes, etc., should 
keep their original condition indefi¬ 
nitely but, like the capacitors, have to 
contend with chemical problems. It 
needs only a tiny spot of chemical 
contamination — such as perspiration 
from the finger of a winding operator 
—in contact with the copper wire, to 
set up a corrosion process which will 
lead to eventual failure. Expulsion of 
moisture and effective sealing against 
its re-entry helps a good deal, but is 
not the complete answer. It can some¬ 
times be detected by a resistance mea¬ 
surement which will be higher than 
normal and possibly erratic. At this 
stage total failure is not far off. q 


sion of Philips, a regular adver¬ 
tiser in our magazine. A suitable pre¬ 
amplifier for your requirements would 
appear to be the “Dynamic Microphone 
Pre-Amplifier” which we described in 
July, 1965. Copies of this article are avail¬ 
able through our Information Service for 
the usual 20c fee. 

DEAD LETTER: We are currently hold¬ 
ing a letter addressed to Mr R. Hume, 
15 Eucla St, North Hawthorn, Victoria. 
This has been returned by the postal 
authorities marked: “No such street/’ The 
original letter gave no State or post code 
number. Would the writer please contact 
us with the complete address? 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE. N.S.W. 90 4825 


WE 

SPECIALISE 

f* IV 


4 §> 

W 


TAPE RECORDERS 

EXPERT REPAIRS 

To a 11 brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA 
TELEPHONE: 51-4053. 


NEW AMAZING 



"RAPAR" 

ANTISTATIC 

RECORD 

CLEANER 

at the 

ECONOMY 

PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 


RADIO PARTS 

S62 Spencer Street. West Melbourne, 
P.O. Vox 124, North Melbourne. 
— 30-1251. 
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Sole Agents 



PHYR PRODUCTS PTY. LTD 

70 BATESFORD ROAD, CHADSTONE, VICTORIA 


DISTRIBUTORS:—A. E. Harrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home 
crafts Tasmania, 199 Collins Street, Hobart. Tas.—Newton McLaren Ltd., 82 Gilbert Stree 
Adelaide, S.A.—Atkins (W.A.) 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Lt< 
267 Clarence Street, Sydney. N.S.W. 



BAKER ELECTRIC GUITAR AND 
BASS LOUDSPEAKERS 

12” Group 25 25 watts (50 watts U.S.A.) 

12” Group 35 35 watts (70 watts U.S.A.) 

15” Group 50 50 watts (100 watts U.S.A.), 
High quality cast chassis loudspeakers at 

unbeatable prices. 

These speakers are designed to take the 
punishment of Guitar and Organ work. 

Send for leaflet and prices. 

Baker Loudspeakers—Renowned for quality 
since 1925. 



Valradio 

TRANSVERTERS 

★ FREQUENCY REGULATION OF PLUS, MINUS .005% 
WITH ADDITIONAL ‘‘RESONATOR." 

★ INFINITE LIFE. 

★ WILL OPERATE ALMOST ANY ELECTRONIC OR 
ELECTRICAL EQUIPMENT. 

★ SUITABLE FOR SUPERSENSITIVE RADIO AND AUDIO 
EQUIPMENT. 

★ FULLY TRANSISTORISED. 

★ SINE WAVE OR SQUARE WAVE OUTPUT. 

★ HIGH EFFICIENCY UP TO 9S%. 

★ INSTANTANEOUS OUTPUT. 

★ NO RF INTERFERENCE. 

★ NO MAINTENANCE. 

★ COMPACT, READY FOR INSTANT USE. 


Distributed in Australia by: 


LEROYA INDUSTRIES PTY. LTD, 

672 HAY STREET, PERTH, W.A. 
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(OREE SATELLITE STATION—'cont. from page 11 


lally demodulation. Demodulators for 
ievision employ conventional FM cir- 
its. For telephony, phase lock de- 
odulators are used, providing an in¬ 
cased margin above threshold of 
►out 4dB due to the actk>n of the 
ase lock loop in reducing the effee- 
ne pre-detection noise bandwidth and 
tending the lower end of the signal 
^el range in which the carrier, rather 
in the noise, retains control over 
modulation. They are therefore also 
ferred to as threshold extension de« 
adulators. Standard de-emphasis net- 
>rks are used following demodula- 
m. 

In the transmit direction, pre-emspha- 
ed multi-telephone channel or video 
)ut to the modulators produces an 
A signal centred on 70MHz. After 
vilification, this Is up-converted to 
5 required channel in the 5.9GHz 
6.4GHz transmit band. Channels are 
in combined into one broadband 
nal which becomes the input to the 
>adband amplifiers already men- 
ned. 

Control and monitoring facilities 
dude a computerised fault logging 
stem which samples monitoring 
ints throughout the station and pro¬ 
les typed equipment status reports at 
minute intervals. In the event of 
normal (functioning of one of the 
its monitored, the computer gives 
immediate print out of the fault 
•ation and the indication obtained. 

addition, the control systems 
>nitor the transmitted level of the 
7 carrier and keep it constant within 
:set limits. 

Signals to and from the Moree 
(tion on the terrestrial side are sent 
the town of Moree via coaxial cable 
i then follow a microwave link 
ite to Sydney where they are avtaii- 
le after processing for connection 
o the local Australian communica- 
ns networks or possibly with existing 
srseas cable circuits. 

Telephony signals at the Moree 
tion are in frequency multiplexed 
iltichannel form at the modulation 
iint ainsd <are not generally monitored 
a voice Channel basis. Television 
eo is in standard form and is 
►nitored and processed, using stand- 
1 video equipment between the 
tion RF equipment and the terres- 
il link connection. 

The main power supply for the 
tion is brought in on 11KV lines, 
large amount of the station equip- 
nt is solid state and operates from 
V DC supplies provided by a 
tery floated across a charger 
tem. In addition, a 500KVA diesel 
irnaitor is available which comes into 
oration automatically in a few 
onds to replace the mains supply 
the event of failure. 

All the RF equipment so far 
bribed (except the TV video micro- 
ve equipment) is in dual configura- 
n so that in tthe event of Unit failure 
s spare is (automatically brought into 
oration with minimum interruption 
service. A similar philosophy is car- 
d through to the hydraulic drive 
item which is powered by dual units 
her of which is capable of Carrying 
> full load. No switchover is required 
these units, since both are norm- 
y in operation. 

Soma typical figures applicable to 


satellite TV programs via the 
Intelsat II are given below. (When 
the Intelsat III series is brought into 
operation, increased effective isotropic 
radiated power will result in improved 
quality.) 

1. RF bandwidth for the FM carrier— 
10MHz. 

2. Nominal deviation— 7.5MHz p-p. 

3. Effective isotropic radiated power 
(EIRP) for the transmitting earth 
station— 89dBW (dBW: dB above 
1W to an isotropic (aerial). 

4. Signal received by the satellite 
receiver input— 47dB below luW. 

5. Satellite transmit EIRP— 13dBW. 

6. Received signal \at earth station low 
noise preamplifier input— 64dB 
below luW. 

7. Noise Power Input at same point— 
81dB below luW. 

8. Video bandwidth— 5MHz. 

As an example of what can be 
achieved in international television 
through, the Moree station, the high 
quality of the pictures received from 
Japan and transmitted in Australia 
must have been very gratifying to the 
OTC and to the engineers concerned 
with the transmission. It should be 
realised that almost all the degradation 
which did occur arose through the need 
to convert the Japanese 525/60 stan¬ 
dards to the Australian 625/50 stand¬ 
ards, using an optical image converter. 

It was expected that the Moree 
station would be used only occasionally 
for TV relays and nobody could have 
foreseen that the station would be 
called on again within a few days of 
the opening to cover a direct telecast 
from the U.S.A. on the occasion of 
President Johnson’s address tin which 
he announced he would not stand again 
for President. A few days later the 
station was again required for a relay 
from the U.S.A., to cover the Martin 
Luther King assassination story and 
then a third time for the funeral of the 
civil rights leader. b 


We can supply all brands of 

TRANSISTOR RADIOS, 
TUNERS, 

COMMUNICATION 

RECEIVERS 

TAPE RECORDERS AND 
ALL ELECTRICAL 
APPLIANCES, 

Whether Australian or Foreign, 

Write Today For Free Quote. 
Our Prices Will Please You, 

And Your Pocket. 

★ TRADE-INS ACCEPTED. 

★ PROMPT MAIL REPLY. 

★ WRITE OR PHONE TO, 

E.M.U. ELECTRONICS 

P.O. Box 80, CANTERBURY. 2193. 
PHONE (Business Hours): 7B-1504. 


COMPONENT SPECIALS 

POLYP AC 51: 6 assorted knobs—Viin 

shaft. 1 Ear-piece with cord. 1 Tester- 
Needle set — 2 large and 2 small probes. 

4 Plug-Sockets—assorted sizes. 50 !4W. 

5 p.c. tolerance resistors — good values. 
50 '/ 2 W. 5 p.c. tolerance resistors — good 
values. 20 Polyestor condensors, 100V. 
Assorted. 20 Electrolytic condensors, 10V. 
Assorted. 2 Miniature slide switches. 

A total of 154 items, worth more than 
$25 at normal prices. 

Special price: $7.95, plus 20c pack and post. 

59 Polyestor condensors 
100V., comprising of at least 23 different 
values between 0.001 and 0.22. Listed price 
over $10. 

Special price: $5.40, plus 15c pack and post. 
POLYPAC 53: 200 assorted top-grade car¬ 

bon resistors 5 p.c.. tolerance. At least 3 
of each value between 10 ohms and 1 Meg. 
Special price: V* Watt type—$6.00, plus 
15c pack and post. 

POLYPAC 54: 16 Watt type—$8.00, plus 
20c pack and post. 

POLYPAC 55: 35 assorted 10V electrolytic 

capacitors, values between 5uF and 200uF. 

Usual price over $10. 

Special price: $3.95, plus 20c pack and post. 

KITSETS AUST., BOX 176, P.O., 
DEE WHY, N.S.W., 2099. 


WE ARE PROUD TO ANNOUNCE OUR APPOINTMENT 
AS THE AUSTRALASIAN DISTRIBUTORS FOR 


Reliable RENDAR Components 



Stereo and Miniature Jacks and Sockets also available. These components are Sturdy, 
Reliable and will withstand THE MOST RIGOROUS TEST. 

-MANUFACTURED IN ENGLAND_ 

Send for detailed price list — Wholesale and Trade enquiries invited. 

COMTEL INTERNATIONAL (VIC.) PTY. LTD. 

17 ROKEBY ST., — COLLINGWOOD — VICTORIA. PHONE 411478. 

DISTRIBUTORS OF RINGMASTER COMMUNICATIONS: NURSE CALL 
SYSTEMS: ELECTROWRITER: DUKANE LANGUAGE LABS, 
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Electronics 

Technicians 


ENJOY HIGHER PAY AND MORE SECURITY 



WHY NOT YOU? 


Put yourself in this picture! With training through TT.I.. you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years’ experience in the field of specialised 
technical trainmg,ji£wx)ffers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 



To: Technjcal Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about TT.I. Electronics 


Training, without obligation to me. 


Name 


Address 


Age Present occupation 

T.T.I.—The Industry-approved Technical Training Organisation 

L_if - 


NOTE ON POINT 
FOUR SPEAKERS 

The sample Philip’s woofer used i 
the prototype was supplied without tl 
usual fibre gasket. This can be see 
from the illustration of the woofer c 
page 63 in the February article. M 
used the woofer on the understands 
that supplies for the market would 1 
fitted with gaskets. Apparently, tht 
were not. We made a gasket for tl 
prototype by stripping the sleevir 
from a length of heavy coaxial cabl 
slit lengthwise and fitted over the edj 
of the speaker chassis, as can be sec 
in the photograph of inside of tl 
cabinet. It is important that there 
a good air seal between speaker cha 
sis and baffle. Some readers ha^ 
expressed concern that there may 1 
air leaks through the mounting hoi 
but provided countersunk screws a: 
used with “cup” washers this shou 
not be a problem. 



A more important requirement 
that the front and back baffles 1 
completely airtight. Any leaks in th 
type enclosure can modify the ba 
response characteristic markedly. Th 
was stressed in the original articl 
We used felt gaskets on front ar 
back panels and also caulking con 
pound in the corners. 

One can test for leaks by feedir 
in low frequency signal to the speak» 
system at a level of about 1 wa 
and feeling with your palm, slight 
moistened, for air leaks from cabin 
joints. 1 


ERRATA ... 

Test Probes for Your Oscilloscoj 
(September, 1957) and A Wide-Ban 
preamp with Matching Test Prob 

(September, 1963). In the phot< 
graphs illustrating the cathode fo 
lower probe in both articles tl 
values of the input coupling capac 
tors are given as 2 x 680pF. The< 
should be 2 x 6800pF as in tl 
circuit diagrams. 

A Fuzz-Box for Electric Guitai 
(August, 1967). The two ceram 
capacitors, shown in the parts li 
as .047uF and .027uF, should 1 
0.47uF and 0.27uF respectively, 1 
agree with the circuit diagram. 

Australian Television Stations (Jam 
ary, 1968): In the list of translate 
stations, the polarities of two st: 
tions were quoted incorrectly. Bot 
translator stations at St. Mary’; 
Fingal use vertical polarisatioi 
while both at S. Launceston us 
horizontal. I 
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CLASSIFIED ADVERTISING 

Advertisements in these colomns cost $0.60 per line. Each line contains the equivalent of five words each 
of nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY 
ALL ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement 
for the June issue must reach our office before May 5. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Bo* 2728, G.P.O., SYDNEY, 2001, N.S.W. 


FOR SALE READER SERVICE READER SERVICE 


PICTURE TUBE. Two-year warranty. $11 
us old tube. Bonded 23in $24 plus dud tube, 
le-year warranty. Freight extra. Duds must 
» under vacuum and scratch free. Also avail- 
ale from Western Suburbs Radio, 1120 Oxley 
d, Oxley. Brisbane, at slightly higher prices, 
ire Brite Picture Tubes. 22a victoria St. 
‘wlsham, Sydney, N.S.W. 

.ETEST TV Pattern generators $195. Philips 
n oscilloscope $49. University super tracer 
gnal tracer $59. A.W.A. UHF sjg. gen. 
pe 12R7490 45 to 110MHz $95. All 
us packing and rail. Amateur Radio Supplies. 
13 Henley Beach Rd. Mile End, S.A. 5031, 
7-6788. 

DIO and HOBBIES back issues 39-55 30c. 
7-63 40c. 64 to date 50c. Post paid, 

mateur Radio Supplies. 113 Henley Beach 
1. Mile End. S.A. 5031. 57-6788. 

ANSISTOR ignition system. Capacitor dis- 
arge type. Operates with standard Ignition 
>11. $48,00, 12 volt system only. State 
nether positive or negative side of battery 
nnected to car body. Two-Way Radio Ser- 
ce. 31 Rotherham St., Kangaroo Point, Brls- 
me. Qld. 

SH quality tools for radio hobbyists, tape 
corder« and amplifiers for audio fans. Allied 
ectronics. Box 17. Geebung, Qld.. 4034. 

AL Pre-amp. unused, cartoned. Best offer. 

. Harris. Box 4239, G.P.O.. Sydney, N.S.W. 

>DE, protected, 20,000 ohms per volt, 
mous 200H multimeters. Special purchase 
sell at $9.88 tax paid. D. E. Wright, 19 
ncoln Drive, Cheltenham, Victoria. After hrs. 
ade only mall order customers add 50c. P.P. 

ilSTORS: New, VaW, 5 p.c. tol. 4c each or 
5 for 100. Usual price 8c each. Any value. 
>st free, prompt service. KITSETS Aust., Box 
r 5, P.O., Dee Why, 2099. 

JRE VIS type 2 supertrack brand new. 
anufacturer's warranty. Special $75. Box 301 
imberwell, Vic. 

►DEL ENGINEER blueprint library. All forms 
igineering. Bolton, 70 King St., Sydney. 
>00. Catalogue $1.00 

DYSTONE EC 10 receiver, new condition. 
60. 4/52 Charlotte St, Ashfield. Phone K. 
Jhigg. 27-3132. Bus. hours only. 

STING in clear plastic, 24-page booket. with 
ice lists, etc. 75c posted. Hobby Shops com- 
ste supplies of polyster, wholesale, Sydney, 
im Market, 224 Victoria Ave. Chatswood. 
S.W.. 206 V. 

RE SPECIALS FROM UNIVERSAL! 1 only 
and new Motorola 8-track stereo Car Tape 
jyer complete with twin speakers, in hous- 
I. Just $130 (Weight 141b). 

2 only Brand New Taklo 2-track A.C. 
imbinatlon Tape Player—P.A. Systems. Only 
15 each (Weight 191b). 

Price includes sales-tax. Send cheque, postal 
te or money order. Please add freight or 
stage. 

UNIVERSAL CAR RADIOS. 

McElhone Street, East Sydney, N.S.W.. 2011. 
Phone 35-4511 or 35-4356. 

iTOM BUILT TRANSFORMERS:—Power! 

jdio, etc. Single or quantity production, 
npllfiers, P.A. Systems, battery chargers, 
ctlfters, electric motors, transistor radios, 
meral Engineering, fitting and turning, sheet 
stal work, etc. Parkinson Transformers. P.O. 
ix 523. South Brisbane. Phone Beenlelgh 33. 

ICON DIODES 200V/0.75A $1.65. 

300V/0.75A $2.55. also high sensitivity 

:Rs. Australian Electronics, 76 View St., 
ibart, Tasmania, 7005. 

R SALE, All copies R. and H., except May, 
)39 and June. 1992: plus 10 spare copies, 
ill as lot. What offers? Phone 96-4132 

I.S.W.)._ 

SMA FM4000 mobile 2-way equipment for 
)-80 MHz complete with valves, cables and 
mtrol unit. 6-volt. $15 each. 5 only. 
A.T.B., Box 625J, G.P.O.. Brisbane,_ 

S6-66 R.T. and H. Many cheap books and 
ags. Ph, 95-2547 (a.h.), Metb., for list. 

IATEUR radio equip. HCR 62 rec. fitted with 
iltage reg. and plugs for 240V AC and 12V 
C operation. 2 Marconi slg. gens. 25-50MHz 
id 150-300MHZ. Leader sig. gen. 6M Tx 
> cabinet working. 2M Tx In cabinet work- 
9 . Modulator using QQE03/12 working. 2M 
al conv. and 6M xtal conv. 3 valves in each 
ts xtals. R. and H. and Electronics Aust. 
agazines 25c ea. posted. Other Items. Send 
r list. H. Simmons, Box 117, Numurkah. 
c. 3636. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignments. Xtal conv.. specialised 
electronic equip. Eccleston Electronics, 146A 
Cotham Road, Kew, Vic. 80-3777. __ 

MICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and Interstate inquiries welcome. 
Vitaphone Recording Studios, Box 18. Post 
Office Lane Cove, N.S.W., 2066 (Sydney). 

42-6154. 

PRE-RECORDED TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also "The Micro¬ 
phone," newstapes. round robins, discount ser¬ 
vice, tapespondence, sales. Send 5c S.A.E. to 
ATRS, Box 9, P.O., Crow's Nest, N.S.W.. 

2 065. _ 

THE AUSTRALIAN EEB is VK7RG's casual 
monthly electronics magazine featuring In¬ 
struments. tr. transmitters, etc. $1 to EEB. 
115 Wilmot St., Huonville, Tasmania. 7109. 

TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co.. 185a Beckett Street. 
Melbourne. Tel.: 329-7255._ 

TRANSFORMERS wound output or mains and 
specials to order. Paris Radio Electronics. 7a 
Burton St.. Darllnghurst. N.S.W., 31-3273. 

HI-FI cabinets, speaker enclosures, designed 
and craftsman built to your requirements 
stereophonic components available separately 
or as complete systems and keenly priced. 
Send S.A.E. now for free quotes. Robert N. 
Smallwood, 205 Brisbane Rd, Booval, Qld., 
4304. 

PRINTED circuit artwork service. Immediate 
attention. Saxon Electronics, 5/30 Eurobin 
Ave. Manly. N.S.W.. 2095. 35-5368. 

CABINETS made to your design and specifica¬ 
tions. Ring 789-2058 (N.S.W.). 

MICROGROOVE DISCS from your tapes. We 
have recently sold our disc cutting equipment 
to Abel Acoustic and Video Recordings of 
87a Mullins St., Balmain, Sydney. 2041. 
Phone 82-3498. Al! future inquiries should be 
adressed to Mr Abel, Vitatone Recording 
Studios, P.O. Box 18. Lane Cove, N.S.W. 

BURGLAR ALARMS. 12v ISO uA. Transistor 
control units $12.00 plus 12**% S.T. 
Unit on 4 x 2 plate and case $16.00 plus 
S.T. 4 1 sv. Rotary sirens $15.00. All above 
plus 60c P. and post. Foil tape terminals OC. 
Mats key switches, bells reed switches, infra¬ 
red ray units. Complete quote and installation 
service to Insurance requirements. 

EDORE ENTERPRISES. 

802 Doncaster Rd., Doncaster. 

Phone 848-1386. 


INTERSTATE 

METROPOLITAN RADIO STATION 

requires 

CHIEF ENGINEER 

Station has traffic cars, 
mobile units and is top 
station in a very competitive 
market. 

EXECUTIVE APPOINTMENT 
FOR THE RIGHT MAN 

Written applications with lull par¬ 
ticulars to: 

Box 38 

Advertising Dept. 

C/- Electronics Australia 


RECORDS processed and pressed with printed 
labels by Rambler Recording Co.. Vic., from 
your tape, Groups, Vocalists. Schools, etc. Full 
studio facilities if required. 50-7in for $1 
each. 93-4545; a.h. 787-2465. 

WANTED 

WANTED, all surplus TV parts, valves, etc. 
Cash. Last, 847 New Canterbury Road, Hurl- 
stone Park, N.S.W., 55-7151._ 

PRE-AMP Quad 22-Leak or similar, In good 
cond. Price and details to Pearson, Cadell. 
S.A., S321. ___ 

AUDIO GENERATOR, Mr Hodges, 35 Lewis 

St., Balgowlah, Sydney. Phone 94-4193. 

POSITIONS VACANT 

YOUTH WANTED for small radio and TV repair 
business. Preferably with slight knowledge 
of radio. Apprenticeship If satisfactory after 
trial. PEAL APPLIANCES, 92 Enmore Rd., 
Enmore, N.S.W.. 2042. Fhone 51-3058. 


SPEAKER ENCLOSURES 

PlAYMASTER "Print Font" 

The latest in Bookshelf Speaker units. 
Finished in Teak, complete ready to 
use. 

$33.50 

We can supply enclosures for all 
popular designs. Write for Brochure. 
Delivery in Sydney area. Country 
clients please add freight 

BEECH ELECTRONICS Mfgs. 
P.O. Box 160 Kogarolt, N.S.W. 
605-2307. 


COMPONENTS & BOOKS 

Books; Simple, Thorough, Competent: 

Transistor Specs and Substitutions 
Hdbk. (6.000 types worldwide, 

18.000 subst.) .. $2.95 

Power .Supplies and Regulators 
(Transformers, Rectifiers. FUters, 
Regulators. Basic practical prin¬ 
ciples, construction).$2.95 

Transistor Transmitters for the Ama- 
ture. Principles, design, construction 
of 7 Tr Tx; QRP to 5W, modu¬ 
lators, etc).$2.95 

Transistor Select-A-Spec Hdbk (4500 
transistors by cross reference!) .. $3.95* 
Diode Specifications Handbook .. .. $1.25 
Fundamentals of Audio Amplifiers . $3.95 
Antenna Principles and Wave Propa¬ 
gation .. 

Principles of Transmission Line .. .. $1.95 
Principles of RF Power Amplifiers . $1.95 
Principles of Amplitude Modulation $1.95 
Principles of Electronic Oscillators .. $1.95 
♦Ibis item (Select-A-Spec) free with order 
or any 3 other items shown here, except 
Transistor Transmitters. 

Some silicon diodes 200- 
Restore 125-1 OK Megs, SCR’s 
100-600V, Transistor sockets, etc. Limited 
supplies. Competitive prices. 

AND: Many other circuits and theory books 
of high quality and very low prices. All 

tonCatiwie° mP ° nente PoBt ****' SAE 

AUSTRALIAN ELECTRONICS 

Book Dept., 76 Vlow Stroof, 
Hobart, Tasmania, 7005 
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SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


Australia, New Guinea, Fiji 
New Zealand 

United Kingdom and British Commonwealth 
Elsewhere 


PER YEAR 

$4.00 

$5.00 

$6.00 

$6.00 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 

Name . 


Address 


Enclosed is $ . for 


. . yean. Start with 

(Please use cheque, money order, etc. Do not enclose cash) 


ADVERTISING 

INDEX 


A & R Transformers Pty. Ltd. ...... 1. 

A.C.E, Radio . 142, 143, 1< 

Adcola Products Pty. Ltd. 1 

Aegis Pty. Ltd. 1 

Agfa-Gevaert Ltd. 1< 

Akai Electric Co. Ltd. 1 

Amalgamated Wireless (A’sla) Ltd. . . 84, i 
Amalgamated Wireless Valve Co. Pty. Ltd. 

Amplion (A’sia) Pty. Ltd.59, 1< 

Anodeon Sales Division.1'< 

Arrow Electronics Pty. Ltd.11 

Associated Controls Pty. Ltd. 

Astronic Imports Division.116, 1. 

Audio Engineers Pty. Ltd. • 

Australian Electronics.1 

Aust. General Electric Pty. Ltd. 

Aust, Radio and TV College Pty. Ltd. 

Back Cov 

Beech Electronics.1 

Blyth, H. W. C. & Co.1< 

Bright Star Radio.1 

Broadway Electronics Pty. Ltd. . . . . 78. 

Broadway Electronics (Sales) Pty Ltd. 2, 

Broughton, Peter G. 

Brown. Thomas C. & Co. Pty. Ltd.1 

Central Imports Pty. Ltd. . .. 

Chapman, Maurice and Co, Pty. Ltd. .... 
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Classic Radio Service.1 

Classic Tape Recorders.1 

Classified Advertisements.1 
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Elco (Australasia) Pty. Ltd.1 
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Electronic Performance Systems Pty Ltd. 81, 1 

Emu Electronics.. . 1 

Encel Electronics (Stereo) Pty. Ltd. 

19. 48, 68. 90, 105, 113. 1 

Fairchild Australia Pty. Ltd.40, 
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General Accessories Ltd. 

Goldring Eng. (A’sia) Pty. Ltd. . . 5, 6, 

Goodmans Loudspeakers Ltd. 

Gray, Simon Pty. Ltd.24, 1 

G. R.D. Instruments Pty. Ltd. 

_ _ , 110, 126. Inside back cd' 
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,, _ Jf „ „ Inside front co 

Ham Radio Suppliers.1 

Hare and Forbes Pty. Ltd. 

H. B. Radio Sales ..77, 1 

Homecrafts Pty. Ltd.1 

Industrial & Domestic Equipment Co, . . 1 

International Correspondence Schools . . . . 

I. R.C. (A sia) Pty. Ltd. . . . . 

Jacoby, Mitchell and Co. Pty. Ltd.26, 

J. H. Reproducers Pty. Ltd. 1 

Kitsets Australia.1 

Klapp Electronics Pty. Ltd.1 

Lafayette Electronics Division. 

Leak. H. J. (Aust.) Pty. Ltd. 

Leroya Industries Pty. Ltd.1 

Letraset Australia Pty. Ltd.1 

Manufacturers Spec. Prod. Pty. Ltd. . . 47, 

Marconi School of Wireless.1 

Mastersound Sales Pty. Ltd.1 

McLellan. Wm. J. and Co. Pty. Ltd. . . 

Modern Science Supplies.1 

Mullard-Australia Pty. Ltd.. . 

Nairn. Frank W. & Assoc. Pty. Ltd.1 

National Radio Supplies.130, 1 

Paton Electrical Pty. Ltd.1 

Photronic.1 

Pye Pty. Ltd.1 

Radio Despatch Service. 

Radio House Pty. Ltd. 

Radio Parts Pty. Ltd.1 

RCA of Australia Pty. Ltd. . 

R.C.S. Radio Pty. Ltd.1 

Recorded Music Salon.102, 1 

Royal Melbourne Inst. Of Technology . . 1 

Seeburg Sound . . . 

Sansui Electric Co. Ltd. 

Sato Parts Co. Ltd.1 

Shalley, Peter Electronics Pty. Ltd.1 
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Standard Telephones & Cables Pty. Ltd. . . 
Stott s Tech. Correspondence College . . 

Technical Training Int. Pty. Ltd.1 
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United Radio Distributors Pi 
United Trade Sales Pty. Li 

Universal Car Radios. 
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Weston Electronics Pty. Ltd.1 
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Get the speed right, too! Labcraft is 
the perfect record player; no rumble, 
wow or flutter, and at exactly the 
speed you wish to have. Just try the 
difference on a Labcraft! If you aim 
at technical perfection you must have 
Labcraft because it combines true 
transcription performance with com¬ 


plete control over speed. If you are a 
music lover you must have Labcraft 
because there is no trace of turntable 
distortion and the time can be adjust¬ 
ed to suit your mood. Ask your Hi-Fi 
dealer for a Labcraft (five models to 
choose from) and, remember, you will 
get the quality right, too! 



(o.iv.r> ) 

II.JMRNTS I Ltd. 

6 Railway Walk, Camberwell, Vic. 3124, Tel. 821256 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 











COULD BE THI 
TURNING POIP 

■HHHHHHii 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

] * Am I in a dead-end job? 

2 ' Can I use my spare time to get 
ahead? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Make Spare-Tsme Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupo 
below which can be your first step t< 
wards securing a job or business of yoi 
own with good prospects, security an 
big money. A.R.T.C. will mail to you, b 
return, at no obligation to you, the bi 
free booklet "Careers in Radio an 
Television." This booklet will show yo 
definite steps you can take for a bettc 
job . . . how you can succeed in lif< 
Post the coupon, phone or call NO^ 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, 

mm 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me y without obligation , your ft 
booklet “Careers in Radio and Television.” 

NAME . 

ADDRESS . 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 






























